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GROUNDWATER
TABLE 1 SERVICES. INC
SUMMARY OF SITE I GROUNDWATER CONCENTRATIONS BY DEPTH AND
COMPARISON TO CONSTITUENT SOLUBILITY

Sampling Period: November to December 1999

Solutia Inc.
Area 1, Sauget and Cahokia, lllinois

DT 0-30 1t Dep 30-70 tt Depth | 70+ tt Depth- T . Solubility,
" Detected Constituent - | Cone (mg/1) | Conc {mg/L)"| Conc.{mg/L) | -~ (mg/L)y" .

VOCs
1,1-Dichloroethane 0.96 <0.5 <1.0 5,060
1,1-Dichloroethene 0.0327] <05 <1.0 2,250
Berzene 0.62 0.19 0.14 7 1,750
Chlorobenzene 8.7 20.0 34.0 472
cis/trans-1,2-Dichlorcethene 1.2 0.31 0.001 ] 3,500 (7)
Ethylbenzene 0.87 0.27 0.074 169
Tetrachloroethene <0.5 <0.5 0.001 ) 200
Toluene 0.018 ] 0.086 ] 0.00089 } 526
Vinyl Chloride 0.97 0.32 0.0012 J 2,760
Xylenes, total <0.5 0.023 ] 0.014 186
SVOCs
1,2,4-Trichlorobenzene <0.01 <0.5 2.7 300
1,2-Dichlorobenzene 0.13 0.32] 0.5 156
1,3-Dichlorobenzene 0.11 0.29] 0.150 ] NA
1,4-Dichlorobenzene 44 10 D 9.7D 73.8
2,4,5-Trichlorophenol <0.01 <0.5 0.0018 ] 1,200
2,4-Dichlorophenol <0.01 0.042 0.047 ) 4,500
2-Chlorophenol 0.0055 ] 0.039 0.052 22,000
2-Methylnaphthalene <0.01 <0.5 0.0013 J NA
2-Methylphenol (o-cresol) <0.01 0.003 ] <0.4 26,000
4-Chloroaniline 41D 1.7D 0.018 5,300
Acenaphthene <0.01 <05 0.00033 | 4.24
Carbazole 0.0014 0.013 0.013 748
Di-n-butylphthalate <0.01 0.00034 ] 0.00051 ] 11.2
Dibenzofuran <(.01 0.019] <0.4 NA
Diethylphthalate <0.01 0.0051 J <0.4 1,080
Fluoranthene <0.01 0.022 ] <0.4 0.206
Hexachlorobenzene <0.01 <0.5 0.001] 6.2
N-Nitrosodiphenylamine 0.0053 0.028 0.02 351
Naphthalene 0.0042 J 0.024 0.066 31
Phenanthrene <0.01 0.089 J 0.0013 ] NA
Phenol <0.01 0.0044 ] <0.4 82,800
bis(2-chloroethyl)ether 0.0011 ] <0.5 <04 17,200
bis(2-ethylhexyl)phthalate 0.00069 <0.09 <0.072 0.34

Total Detected Conc. (mg/L) 22.1 33.8 47.5

Notes:
1) Table includes only those compounds detected in at least one groundswater sample for each constituent
class. Comparison to solubility includes groundswvater sampled at any depth in source area morutoring well
2) Groundsvater samples included are from nearest source area monitoring well only (1.e,, AA-1-581).
3) ] = Estimated value. D = Diluted sample. NA = Not available.
4) Bold type denotes maximum groundivater concentration by depth.
5) Underlined bold italics type denotes maximum groundwater concentration exceeds 177 of constit. solubility.
6) Lowest solubility of cis/ trans-1,2-Dichloroethene pair indicated.
7) Solubility data from Llinois Tiered Approach to Corrective Action Objectives (TACO).
8) Fer comparison purposes, non-detectable concentrations are taken as the detection limit shown



GSl Job No. G-2484
Issued: 3/5/01
Page1of1

TABLE 2
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GROUNDWATER
SERVICES, INC

SUMMARY OF SITE I GROUNDWATER CONCENTRATIONS BY DEPTH VERSUS
TCLP WASTE DATA
Sampling Period: November to December 1999

Solutia Inc.

Area 1, Sauget and Cahokia, Hlinois

g AT 0-30 £t Depth | 30-70 ft Depth ] . 70+ ft Depth , [Max. TCLP Conc.] Media With
Detécted Constituent Conc.{mg/L) ] Conc.(mg/L) | Conc.{mg/L) |. = (mefl) | Max Conc
VOCs
1,1-Dichloroethane 0.96 <0.5 <1.0 NA -
1,1-Dichloroethene 0.032 <05 <1.0 <0.02 GwW
Benzene 0.62 0.19 014 ] 0.14 GW
Chlorobenzene 8.7 20.0 34.0 8.9 GwW
cis/trans-1,2-Dichloroethene 1.2 0.31 0.001 ] NA -
Ethylbenzene 0.87 0.27 0.074 NA
Tetrachloroethene <0.5 <0.5 0.001 J 0.29
Toluene 0.018 ] 0.086 ] 0.00089 ] NA -
Vinyl Chloride 0.97 0.32 0.0012 ] <0.04 GW
Xylenes, total <0.5 0.023 ] 0.014 NA -
SVOCs
1,2,4-Trichlorobenzene <0.01 <0.5 2.7 NA -
1,2-Dichlorobenzene 0.13 0.32] 0.5 NA -
1,3-Dichlorobenzene 0.11 0.29] 0.150 ] NA -
1,4-Dichlorobenzene 4.4 10 D 97D 1.3 GW
2,4,5-Trichloropherol <0.01 <05 0.0018 J 1.4 TCLP
2,4-Dichlorophenol <0.01 0.042 0.047 NA -
2-Chlorophenol 0.0055 ] 0.039 0.052 NA
2-Methylnaphthalene <0.01 <0.5 0.0013 ] NA -
2-Methylphenol (o-cresol) <0.01 0.003 ] <0.4 0.014 ] -
4-Chloroanihine 41D 17D 0.018 NA -
Acenaphthene <0.01 <0.5 0.00033 ] NA -
Carbazole 0.0014 ] 0.013 0.013 NA -
Di-n-butylphthalate <0.01 0.00034 | 0.00051 ] NA
Dibenzofuran <0.01 0.019 ] <0.4 NA -
Diethylphthalate <0.01 0.0051 ] <04 NA -
Fluoranthene <0.01 0.022] <0.4 NA -
Hexachlorobenzene <0.01 <0.5 0.001 ] <0.05 -
N-Nitrosodiphenylamine 0.0053 0.028 0.02 NA -
Naphthalene 0.0042 ] 0.024 0.066 NA -
Phenanthrene <0.01 0.089 ] 0.0013 ] NA -
Phenol <0.01 0.0044 J <04 NA -
bis(2-chioroethyl)ether 0.0011 ] <0.5 <0.4 NA -
bis(Z—ethylhexyl)phthalate 0.00069 ] <(0.09 <0.072 NA -
GW Conc. Greater 5
TCLP Conc. Greater 1

Notes:

1) Table includes only those compounds detected 1n at least one groundivater sample for each constituent class.
Comparison to TCLP waste concentration includes groundwater sampled at any depth in source area monitoring well.

2) Groundwater samples included are collected from nearest source area monitoring well onlv (i.e., AA-I-S1).

3) ] = Estimated value. D = Diluted sample.
4) Underlined bold type denotes maximum groundivater concentration or TCLP concentration.

5

)
)

6} NA = Not analyzed.
)

TCLP waste data from unsaturated waste samples.

7) For comparison purposes, non-detectable concentrations are taken as the detection limit shown.
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1.0 PROJECT DESCRIPTION
1.1 Project Overview

This Quality Assurance Project Plan (QAPP) has been prepared for the Dense Non-
Aqueous Phase Liquid (DNAPL) Characterization and Remediation Study to be conducted
by Solutia Inc. at the Sauget Area 1 Sites in Sauget, llinois. The Project Work Plan that
accompanies this QAPP describes the project background and investigation objectives,
including the site description and history, the project objectives, the sample network
design and rationale, and the project schedule. The Field Sampling Program describes
procedures to be implemented in the field.

This QAPP describes data quality objectives (DQOs) as well as the field and laboratory
procedures to be implemented in order to fulfill the project objectives. This QAPP was
prepared in general accordance with applicable U.S. Environmental Protection Agency
(EPA) guidance in Region 5 RCRA Quality Assurance Project Plan Instructions (USEPA,
1998). :

1.2 Objective of the QAPP

The general objective of quality assurance is to collect defensible environmental data of
known quality that is adequate for the intended use of the data. To accomplish this
objective, data quality objectives (DQOs) have been developed for the DNAPL Study.
DQOs are qualitative and quantitative statements which clarify the study objectives,
define the most appropriate types of data to collect, determine the most appropriate
conditions from which to collect data, and specify acceptable decisions regarding the
data’s usage (USEPA 1994a). The DQO planning process is a tool to determine which
type, quality, and quantity of data will be sufficient to support the subsequent decision-
making process. Output from the DQO process is used to develop the sampling plan and
select appropriate laboratory analyses. U.S. EPA has identified two broad categories of
data (i.e., screening data and definitive data) with corresponding DQO levels, which
relate various data uses with the appropriate QA/QC efforts, as well as methods
required to achieve a specified level of quality.

Each category has associated with it a set of performance requirements or objectives
that enable a comparison to be made between the actual performance of the data
collection methods to predetermined performance standards for the analytical
parameters. Methods associated with acquisition of screening and definitive data to be
collected during the work program are summarized below:

Potential Data Collection Technique Data Usage
Field

Drilling and Sampling Definitive

Measurement of water depths and LNAPL thicknesses Definitive

Geophysical Survey Screening

Examination for NAPL Presence Screening
Sauget Area 1 Sites Quality Assurance Project Plan
Sauget, lilinois Work Plan for DNAPL Characterization

and Remediation Study
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Potential Data Collection Technique Data Usage |
Laboratory ‘
Core Properties Screening
Treatability Tests Screening
Chemical of Concern Concentrations Definitive
Soil Properties Definitive

Screening data to be collected includes the following field activities with respect to soil
samples: measurement of organic vapor concentrations and examination for the
presence of NAPL. Because the primary use of these data is for relative comparison or
for selecting samples to be analyzed by the laboratory, confirmation samples for these
parameters will not be analyzed.

Analytical data generated in the laboratory from samples of various site media will be
either screening or definitive. Screening data will be obtained from laboratory analysis of
soil cores for DNAPL mobility, pore fluid saturation, and fluid properties. American
Petroleum Institute (API) or American Society of Testing and Materials (ASTM) methods,
as appropriate, will be employed for these analyses. In addition, a series of boiling point
curves will be produced by analysis of the pore fluids (NAPL and water) extracted from
collected soil cores in order to assess the treatability of the fluids present in the soils
beneath the Sauget Area 1 Sites.

Soil, water, and NAPL samples will be analyzed to characterize the concentrations of
COCs within these media; consequently, definitive data will be obtained in order to
assess the concentration and nature of organic constituents at the site. Analytical
parameters for soil, water, and NAPL will include volatile organic compounds (VOCs) and
semivolatile organic compounds (SVOCs). Soil will also be analyzed for total organic
carbon (TOC) concentration. In addition to VOCs and SVOCs, NAPL will be analyzed for
organochlorine pesticides; chlorinated herbicides; polychlorinated biphenyls (PCBs);
dioxins and furans; and metals.

Default Tier 1 Remediation Objectives for Industrial/Commercial Properties under the lllinois
Tiered Approach to Corrective Action Objectives (TACO) as published in 30 IAC Part 742
represent reasonable targets for analytical precision and have been used to develop
project DQOs; however, these values do not necessarily represent appropriate cleanup
values for the site. Accordingly, U.S. EPA SW-846 analytical methods have been
selected to provide analytical detection limits corresponding to these criteria to the extent
feasible. For a limited number of VOCs and SVOCs analyzed by USEPA SW-846
methods, the laboratory reporting limit (RL) is greater than the default Tier 1 TACO value.
For these compounds, the project DQO has been set equal to the laboratory RL. DQOs
for soil, water, and NAPL samples are summarized in Tables 1.1 through 1.3,
respectively. Analytical parameters for soil cores are summarized on Table 1.4

Sauget Area 1 Sites Quality Assurance Project Plan
Sauget, lllinois Work Plan for DNAPL Characterization
and Remediation Study
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o ANALYTICAL PARAMETERS AND DATA QUALITY OBJECTIVES FOR SOIL Date: 94/01/04
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Sauget Area 1 Sites
Sauget, llinois
Soil Investigation
Analytical Method . Screening -DQO
: . CAS . MDL RL Level {Note 2)
Analyte - " Number: Prep. Det. mglkg -~ mg/kg mg/kg mg/kg
Volatile Organics
Acetone 67-64-1 5035 8260B 8.00E-03 | 5.00E-02 1.60E+01 1.60E+01
Benzene 71-43-2 5035 8260B 1.10E-03 | 5.00€E-03 3.00E-02 3.00E-02
Bromodichloromethane 75-27-4 5035 8260B 1.30E-03 5.00E-03 6.00E-01 6.00E-01
Bromoform 75-25-2 5035 82608 1,70E-03 | 5.00E-03 8.00E-01 8.00E-01
Bromomethane 74-83-9 5035 8260B 3.40E-03 5.00E-03 2.00E-01 2.00E-01
Carbon disulfide 75-15-0 5035 8260B 2,00E-03 | 5.00E-03 9.00E+00 9.00E+00
Carbon tetrachloride 56-23-5 5035 8260B 9.40E-04 | S5.00E-03 7.00E-02 7.00E-02
Chlorobenzene 108-80-7 5035 8260B 1.30E-03 | 5.00E-03 1.00E+00 1.00E+00
Chloroethane 75-00-3 5035 8260B 1.70E-03 | 5.00E-03 N/A 5.00E-03
Chloroform 67-66-3 5035 8260B 1.20E-03 | 5.00E-03 5.40E-01 5.40E-01
Chloromethane 74-87-3 5035 8260B 1.40E-03 | 5.00E-03 N/A 5.00E-03
Dibromochloromethane 124-48-1 5035 82608 1.40E-03 5.00E-03 4.00E-01 4.00E-01
Dichloroethane, 1,1- 75-34-3 5035 8260B 1.00E-03 | 5.00E-03 2.30E+01 2.30E+01
Dichloroethane, 1,2- 107-06-2 5035 8260B 1.50E-03 | 5.00E-03 2.00E-02 2.00E-02
Dichloroethene, 1,1- 75-35-4 5035 8260B 1.70E-03 | 5.00E-03 6.00E-02 6.00E-02
Dichloroethene, cis-1,2- 156-59-2 5036 8260B 1.10E-03 | 5.00E-03 4.00E-01 4.00E-01
Dichlioroethene, trans-1,2- 156-60-5 5035 82608 1.20E-03 ;| 5.00E-03 7.00E-01 7.00E-01
Dichloropropane, 1,2- 78-87-5 5035 8260B 1.20E-03 ‘\ 5.00E-03 3.00E-02 3.00E-02
Dichloropropene, cis-1,3- 10061-01-5 5035 82608 1.20E-03 | 5.00E-03 4.00E-03 5.00E-03
Dichloropropene, trans-1,3- 10061-02-6 5035 8260B 1.60E-03 | 5.00E-03 4.00E-03 5.00E-03
Ethylbenzene 100-41-4 5035 8260B 1.00E-03 | 5.00E-03 1.30E+01 1.30E+01
Hexanone, 2- 591-78-6 5035 8260B 5.10E-03 | 2.50E-02 N/A 2.50E-02
Methy! ethyl ketone (2-Butanone) 78-93-3 5035 8260B 4.70E-03 | 250E-02 N/A 2.50E-02
Methyl-2-pentanone, 4- 108-10-1 5035 8260B 5.00E-03 | 2.50E-02 N/A 2.50E-02
Methylene chloride 75-09-2 5035 82608 2.40E-03 | 5.00E-03 2.00E-02 2.00E-02
Styrene 100-42-5 5035 8260B 1.10E-03 | 5.00E-03 4.00E+00 4.00E+00
Tetrachloroethane, 1,1,2,2- | 79-34-5 5035 82608 2.00E-03 | 5.00E-03 N/A 5.00E-03
Tetrachloroethene i 127-184 5035 8260B 1.50E-03 | S5.00E-03 6.00E-02 6.00E-02
Toluene | 108-88-3 5035 8260B 1.80E-03 | 5.00E-03 1.20E+01 1.20E+01
Trichloroethane, 1,1,1- | 71-556 5035 82608 8.10E-04 '@ 5.00E-03 2.00E+00 2.00E+00
Trichloroethane, 1,1,2- —\ 79-00-5 5035 8260B 1.80E-03 ‘ 5.00E-03 2.00E-02 2.00E-02
Trichloroethene 79-01-6 5035 8260B 1.10E-03 [ 5.00E-03 6.00E-02 6.00E-02
Vinyl chioride 75-01-4 5035 82608 1.40E-03 ' 5.00E-03 1.00E-02 1.00E-02
Xylenes (total) 1330-20-7 5035 8260B 3.00E-03 . 1.00E-02 1.50E+02 1.50E+02
Semi-Volatile Organics .
Acenaphthene ' 83-32-9 35508 8270C 9.00E-04 | 6.70E-03 5.70E+02 5.70E+02
Acenaphthylene | 208-96-8 35508 8270C 8.60E-04 ‘ 6.70E-03 N/A 6.70E-03
Anthracene 120-12-7 35508 8270C 9.60E-04 : 6.70E-03 1.20E+04 1.20E+04
Benzo(a)anthracene 56-55-3 35508 8270C 7.60E-04 | 6.70E-03 2.00E+00 2.00E+00
Benzo(a)pyrene 50-32-8 35508 8270C 9.00E-04 } 6.70E-03 8.00E-01 8.00E-01
Benzo(b)fiuoranthene 205-99-2 35508 8270C 9.60E-04 \ 6.70E-03 5.00E+00 5.00E+00
Benzo(ghi)perylene 191-24-2 35508 8270C 6.10E-04 | 6.70E-03 N/A 6.70E-03
Benzo(k)fluoranthene 207-08-9 3550B 8270C 9.80E-04 { 6.70E-03 4.90E+01 4 90E+01
Bis(2-chloroethoxy) methane 111-91-1 35508 8270C 3.20E-02 | 3.30E-01 N/A 3.30E-01
Bis(2-chlorethyt)ether 111-44-4 35508 8270C 3.70E-02 3.30E-01 4.00E-04 3.30E-01
Bis{2-ethylhexyt) phthalate | 117-81-7 35508 8270C 4.40E-02 ' 3.30E-01 4.10E+02 4.10E+02
Bromophenyl phenyl ether, 4- 101-55-3 3550B 8270C 3.00E-02 ' 3.30E-01 N/A 3.30E-01
Butylbenzy! phthalate 85-68-7 3550B | 8270C 3.20E-02 | 3.30E-01 9.30E+02 9.30E+02
Carbazole i 86-74-8 35508 | 8270C 3.00E-02 , 3.30E-01 [ - 6.00E-01 6.00E-01
Chioro-3-methylphenol, 4- 59-50-7 3550B | 8270C 4.00E-02 ' 3.30E-01 N/A 3.30E-01
Chloroaniline, 4- ‘ 106-47-8ﬂ 3550B | 8270C 2.90E-02 ' 6.60E-01 7.00E-01 7.00E-01
Chloronaphthalene, 2- . 91-58-7 3550B | 8270C 3.70E-02 : 3.30E-01 N/A 3.30E-01
Chlorophenol, 2- ' 95-57-8 35650B | 8270C 4.10E-02 * 3.30E-01 4.00E+00 4.00E+00
Chloropheny! phenyl ether, 4- l 7005-72-3 3550B | 8270C 2.60E-02 |, 3.30E-01 N/A 3.30E-01
Chrysene | 218-01-9 3550B | 8270C 1.00E-03 ' 6.70E-03 1.60E+02 1.60E+02 |
Dibenz(a,h)anthracene ‘ 53-70-3 35508 8270C 8.80E-04 | 6.70E-03 8.00E-01 8.00E-01
Dibenzofuran I 132-64-9 35508 8270C 3.40E-02 | 3.30E-01 N/A 3.30E-01
Dichlorobenzene, 1,2- . 95-50-1 35508 8270C 1.10E-03 | 5.00E-03 1.70E+01 1.70E+01
Dichlorobenzene, 1,3- \ 541-73-1 35508 8270C 3.90E-04 : 5.00E-03 N/A 5.00E-03
Dichlorobenzene, 1,4- | 106-46-7 35508 8270C 5.40E-04 | 5.00E-03 2.00E+00 2.00E+00

See last page of table for explanatory notes.
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.' TABLE 1.1 Re.zvision: 4]
ANALYTICAL PARAMETERS AND DATA QUALITY OBJECTIVES FOR SOIL Date: 4/01/04
GROUNDWATER
SERVICES. ING QAPP for Work Plan for DNAPL Characterization and Remediation Study Page 4 of 11
Sauget Area 1 Sites
Sauget, Ninois
] IR Soil investigation
Analytical Method Screening - | - DQO
ERNE A : R MDL RL Level : (Note 2) ~
Analyte Prep. Det." - | mgkg | mglkg “mgkg ma/kg
Dichlorobenzidine, 3,3'- 91-94-1 3550B 8270C 2.60E-02 6.60E-01 7.00E-03 6.60E-01
Dichlorophenol, 2,4- 120-83-2 35508 8270C 2.90E-02 3.30E-01 1.00E+00 1.00E+00
Diethylphthalate 84-66-2 3550B 8270C 3.50E-02 3.30E-01 4.70E+02 4.70E+02
Dimethylphenol, 2,4- 105-67-9 35508 8270C 2.80E-02 3.30E-01 9.00E+00 9.00E+00
Dimethy! phthalate 131-11-3 35508 8270C 3.50E-02 3.30E-01 N/A 3.30E-01
Di-n-butyl phthalate 84-74-2 35508 8270C 3.90E-02 3.30E-01 2.30E+03 2.30E+03
Dinitro-o-Cresol, 4,6- 534-52-1 35508 8270C 3.10E-02 1.70E+00 N/A 1.70E+00
Dinitrophenol, 2,4~ 51-28-5 35508 8270C 3.40E-01 1.70E+00 2.00E-01 1.70E+00
Dinitrotoluene, 2,4- 121-14-2 35508 8270C 2.20E-02 3.30E-01 8.00E-04 3.30E-01
Dinitrotoluene, 2,6- 606-20-2 3550B 8270C 2.90E-02 3.30E-01 7.00E-04 3.30E-01
Di-n-octyl phthalate 117-84-0 35508 8270C 3.20E-02 |- 3.30E-01 4. 10E+03 4.10E+03
Dinoseb 88-85-7 35508 8270C 2.70E-02 3.30E-01 3.40E-01 3.40E-01
Fiuoranthene 206-44-0 35508 8270C 8.60E-04 6.70E-03 4.30E+03 4.30E+03
Fluorene 86-73-7 3550B 8270C 7.80E-04 6.70E-03 5.60E+02 5.60E+02
Hexachlorobenzene ~118-741 3550B 8270C 3.80E-02 3.30E-01 1.80E+00 1.80E+00
Hexachlorobutadiene 87-68-3 35508 8270C 2.70E-02 3.30E-01 N/A 3.30E-01
Hexachlorocyclopentadiene . 77474 3550B 8270C 2.70E-01 3.30E-01 1.10E+00 1.10E+00
Hexachloroethane 67-72-1 3550B 8270C 1.90E-02 3.30E-01 5.00E-01 5.00E-01
Indeno(1,2,3-cd)pyrene 193-39-5 35508 8270C 6.50E-04 6.70E-03 8.00E+00 8.00E+00
Isophorone 78-59-1 35508 8270C 2.60E-02 | 3.30E-01 8.00E+00 8.00E+00
Methylnaphthalene, 2- 91-57-6 35508 8270C 3.50E-04 : 6.70E-03 N/A 6.70E-03
Cresol, 0- 95-48-7 3550B 8270C 4.60E-02 3.30E-01 1.50E+01 1.50E+01
Cresol, p- 106-44-5 35508 8270C 4.00E-02 3.30E-01 N/A 3.30E-01
Naphthalene 91-20-3 3550B 8270C 7.10E-04 6.70E-03 1.80E+00 1.80E+00
Nitroaniline, 2- 88-74-4 3550B 8270C 2.50E-02 1.70E+00 N/A 1.70E+00
Nitroaniline, 3- | 99-09-2 35508 8270C 3.00E-02 1.70E+00 N/A 1.70E+00
Nitroaniline, 4- 100-01-6 35508 8270C 2.60E-02 1.70E+00 N/A 1.70E+00
Nitrobenzene 98-95-3 3550B 8270C 3.10E-02 3.30E-01 1.00E-01 3.30E-01
Nitrophenol, 2- 88-75-5 3550B | 8270C 2.60E-02 3.30E-01 N/A 3.30E-01
Nitrophenol, 4- 100-02-7 35508 |  8270C 2.50E-02 | 1.70E+00 N/A 1.70E+00
N-nitrosodi-n-propylamine 621-64-7 35508 [ 8270C 3.00E-02 3.30E-01 5.00E-05 3.30E-01
Nitrosodiphenylamine, N- 86-30-6 35508 8270C 3.00E-02 3.30E-01 1.00E+00 1.00E+00
Pentachlorophenol 87-86-5 35508 8270C 3.40E-02 1.70E+00 3.00E-02 1.70E+00
Phenanthrene 85-01-8 35508 8270C 8.00E-04 ; 6.70E-03 N/A 6.70E-03
Phenol 108-95-2 35508 8270C 4.10E-02 | 3.30E-01 1.00E+02 1.00E+02
Pyrene 129-00-0 35508 8270C 1.20E-03 6.70E-03 4.20E+03 4.20E+03
Trichlorobenzene, 1,2,4- 120-82-1 3550B : 8270C 3.80E-02 3.30E-01 5.00E+00 5.00E+00
Trichlorophenol, 2,4,5- 95-95-4 3550B | 8270C 3.10E-02 3.30E-01 2.70E+02 2.70E+02
Trichlorophenol, 2.4,6- 88-06-2 35508 ' 8270C 3.20E-02 3.30E-01 2.00E-01 3.30E-01
Inorganics | EPA-CE
TOC NA | Walkely-Black | 500E+02 5.00E+02 NA 5.00E+02
Notes:

1.

w

~N O UL

Table summarizes proposed analytical methods and data quality objectives (DQOs). Soil screening levels correspond to the lowest Tier 1 soil
remediation objective for commercial / industrial (C/l) properties as published in the State of lllinois Tiered Approach to Corrective Action

Objectives (TACO) guidelines (35 IAC Part 742). Note that no assumptions regarding the need to clean up to C/I limits are implied here.

Tier 1 soil remediation objectives merely represent reasonable target DQOs for soil analyses.

. Investigation DQOs correspond to the higher of the soil screening level or the reporting limit (RL) for each analyte.
. Method detection flimits (MDLs) and reporting limits (RLs) shown are based on data provided by STL Savannah. Analytical methods are

referenced from "Test Methods for Evaluating Solid Wastes, SW-846, Update Ili, 3rd edition,” December 1996,

Det. = Determinative method for quantitation.

— = No value specified.
NA = Not applicable to this constituent.

. Physical properties analysis will be performed by PTS Geolabs, Houston, Texas in accordance with ASTM and AP standards.
. Applicable results will be reported as estimated value between method detection limit (MDL) and the reporting fimit (RL).

. Laboratory MDLs are continuously being evaluated and may differ slightly from these values.
. Prep. = Digestion or extraction method.
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.' TABLE 1.2 Revision: 0
. ANALYTICAL PARAMETERS AND DATA QUALITY OBJECTIVES FOR WATER Da‘e-g“"?”"“
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Sauget Area 1 Sites
Sauget, lllinois

) : Investigation
: Analytical Method - Screening DQO
R ;| CAS: SR 1 __MDL RL  Level {Note 2)
Analyte ) G T T E Number " Prep. - Det: mg/L mogL | mon mglL
Volatile Organics
Acetone 67-64-1 50308 8260B 5.00E-03 2.50E-02 7.00E-01 7.00E-01
Benzene 71-43-2 50308 8260B 3.60E-04 1.00E-03 5.00E-03 §.00E-03
Bromodichloromethane 75-27-4 5030B 8260B 1.40E-04 1.00E-03 2.00E-04 1.00E-03
Bromoform 75-25-2 5030B 8260B 3.30E-04 1.00E-03 1.00E-03 1.00E-03
| __Bromomethane 74-83-9 50308 8260B 6.20E-04 1.00E-03 9.80E-03 9.80E-03
Carbon disuifide 75-15-0 50308 82608 6.60E-04 1.00E-03 7.00E-01 7.00E-01
Carbon tetrachloride 56-23-5 50308 82608 3.10E-04 1.00E-03 5.00E-03 5.00E-03
Chlorobenzene 108-90-7 5030B 82608 3.40E-04 1.00E-03 1.00E-01 1.00E-01
Chloroethane 75-00-3 50308 82608 7.80E-04 | 1.00E-03 N/A 1.00E-03
Chloroform 67-66-3 5030B 8260B 3.70E-04 1.00E-03 2.00E-04 1.00E-03
Chloromethane 74-87-3 5030B 8260B |. 3.90E-04 1.00E-03 N/A 1.00E-03
Dibromochloromethane 124-48-1 5030B 8260B 5.00E-04 1.00E-03 1.40E-01 1.40E-01
Dichloroethane, 1,1- 75-34-3 50308 8260B 3.60E-04 1.00E-03 7.00E-01 7.00E-01
Dichloroethane, 1,2- 107-06-2 50308 8260B 2.60E-04 1.00E-03 5.00E-03 5.00E-03
Dichloroethene, 1,1- 75-35-4 50308 82608 3.60E-04 | 1.00E-03 § 7.00E-03 7.00E-03
Dichloroethene, cis-1,2- 156-59-2 5030B 8260B 3.80E-04 1.00E-03 7.00E-02 7.00E-02
Dichloroethene, trans-1,2- 156-60-5 5030B 82608 4.00E-04 1.00E-03 1.00E-01 1.00E-01
Dichloropropane, 1,2- 78-87-5 50308 8260B 3.30E-04 1.00E-03 5.00E-03 5.00E-03
Dichloropropene, cis-1,3- 10061-01-5 5030B 8260B 2.30E-04 1.00E-03 N/A 1.00E-03
Dichloropropene, trans-1,3- 10061-02-6 5030B 82608 2.60E-04 1.00€E-03 N/A 1.00E-03
Ethylbenzene 100-41-4 50308 8260B 3.40E-04 1.00E-03 7.00E-01 7.00E-01
Hexanone, 2- 591-78-6 5030B 8260B 9.30E-04 | 1.00E-02 N/A 1.00E-02
Methy! Ethyl Ketone (Butanone, -2) 78-93-3 50308 | 82608 1.30E-03 1.00€-02 N/A 1.00€-02
Methyl-2-pentanone, 4- 108-10-1 50308 ' 8260B 6.50E-04 | 1.00E-02 N/A 1.00E-02
| _Methylene chloride 75-09-2 50308 82608 6.40E-04 ' 5.00E-03 5.00E-03 $5.00E-03
Styrene 100-42-5 50308 8260B 2.50E-04 | 1.00E-03 1.00E-01 1.00E-01
Tetrachloroethane, 1,1,2,2- 79-34-5 5030B 82608 1.80E-04 | 1.00E-03 N/A 1.00E-03
Tetrachloroethene 127-18-4 5030B 8260B 3.50E-04 | 1.00E-03 5.00E-03 5.00E-03
Toluene 108-88-3 50308 8260B 5.40E-04 ' 1.00E-03 1.00E+00 1.00E+00
Trichloroethane, 1,1,1- | 71-55-6 50308 82608 3.20E-04 | 1.00E-03 2.00E-01 2.00E-01
Trichloroethane, 1,1,2- 79-00-5 5030B i 8260B 2.20E-04 ' 1.00E-03 5.00E-03 5.00E-03
Trichloroethene 79-01-6 5030B ! 8260B 3.70E-04 | 1.00E-03 5.00E-03 5.00E-03
Vinyl chloride 75-01-4 50308 8260B 5.60E-04 1.00E-03 2.00E-03 2.00E-03
Xylenes (total) 1330-20-7 50308 | 8260B 1.30E-03 | 2.00E-03 || 1.00E+01 1.00E+01
rSemi-Volatile Organics i
Acenaphthene | 83-32-9 3510C/3520C | 8270C 2.50E-05 2.00E-04 4.20E-01 4.20E-01
Acenaphthylene 208-96-8 3510C/3520C 8270C 2.40E-05 2.00E-04 N/A 2.00E-04
Anthracene 120-12-7 3510C/3520C 8270C 3.10E-05 : 2.00E-04 2.10E+00 2.10E+00
Benzo(a)anthracene 56-55-3 3510C/3520C 8270C 7.00E-05 | 2.00E-04 1.30E-04 2.00E-04
Benzo{a)pyrene 50-32-8 3510C/3520C :  8270C 6.00E-05 f 2.00E-04 2.00E-04 2.00E-04 J
Benzo(b)fiuoranthene 205-99-2 3510C/3520C 8270C 7.40E-05 | 2.00E-04 | 1.80E-04 2.00E-04
Benzo(ghi)perylene 191-24-2 3510C/3520C 8270C 9.60E-05 | 2.00E-04 N/A 2.00E-04
Benzo(k)fiuoranthene 207-08-9 3510C/3520C 8270C 5.80E-05 2.00E-04 1.70E-04 2.00E-04
Bis(2-chloroethoxy) methane C11191-1 3510C/3520C 8270C 1.00E-03 | 1.00E-02 N/A 1.00E-02
Bis(2-chlorethyl)ether ©_111-44-4 3510C/3520C 8270C 1.00E-03 1.00E-02 1.00E-02 1.00E-02
Bis(2-ethylhexyl) phthalate 117-81-7 || 3510C/3520C 8270C 2.40E-03 1.00E-02 6.00E-03 1.00E-02
Bromophenyl phenyl ether, 4- 101-55-3 3510C/3520C 8270C 1.00E-03 1.00E-02 N/A 1.00E-02
Butylbenzyl phthalate 85-68-7 3510C/3520C 8270C 7.40E-04 | 1.00E-02 1.40E+00 1.40E+00
Carbazole 86-74-8 3510C/3520C 8270C 5.40E-04 | 1.00E-02 N/A 1.00E-02
Chloro-3-methylphenol, 4- 59-50-7 3510C/3520C 8270C 1.00E-03 | 1.00E-02 N/A 1.00E-02
Chloroaniline, 4- | 106-47-8 3510C/3520C 8270C 1.00E-03 ! 2.00E-02 2.80E-02 2.80E-02
Chloronaphthalene, 2- ' 91-58-7 3510C/3520C | 8270C 1.00E-03 , 1.00E-02 N/A 1.00E-02
Chilorophenol, 2- ' 95-57-8 3510C/3520C @ 8270C 7.90E-04 ; 1.00E-02 3.50E-02 3.50E-02
Chlorophenyl pheny! ether, 4- 7005-72-3 3510C/3520C | 8270C 7.00E-04 | 1.00E-02 N/A 1.00E-02
Chrysene 218-01-9 3510C/3520C 8270C 8.80E-05 ° 2.00E-04 1.50E-03 1.50E-03
Dibenz(a h)anthracene 53-70-3 3510C/3520C 8270C 6.50E-05 ; 2.00E-04 3.00E-04 3.00E-04
Dibenzofuran 132-64-9 3510C/3520C ;| 8270C 1.00E-03 - 1.00E-02 N/A 1.00E-02
Dichlorobenzene, 1,2- 95-50-1 3510C/3520C ° 8270C 2.10E-04 1.00E-03 6.00E-01 6.00E-01
Dichlorobenzene, 1,3- 541-73-1 3510C/3520C © 8270C 1.20E-04 1.00E-03 N/A 1.00E-03
Dichlorobenzene, 1,4- 106-46-7 3510C/3520C 8270C 1.10E-04 1.00E-03 7.50E-02 7.50E-02

See last page of table for explanatory notes.
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.' TABLE 1.2 Revision; 0
GrounDweTeR ANALYTICAL PARAMETERS AND DATA QUALITY OBJECTIVES FOR WATER Date: 94/01/04
SERVICES, INC.

QAPP for Work Plan for DNAPL Characterization and Remediation Study Page 6 of 11
Sauget Area 1 Sites
Sauget, illinois
L ) . Investigation
dio Analytical Method - Screening DQO
e |7 cAs® , . . ]._MDL RL Level {Note 2)
Analyte “ Number Prep. . Det. “{.: mgalL mg/L " mghL mg/L

Dichlorobenzidine, 3,3'- 91-94-1 3510C/3520C 8270C 1.00E-03 2.00E-02 2.00E-02 2.00E-02

Dichlorophenol, 2,4- 120-83-2 3510C/3520C 8270C 7.60E-04 1.00E-02 2.10E-02 2.10E-02

Diethylphthalate 84-66-2 3510C/3520C 8270C 1.00E-03 1.00E-02 5.60E+00 5.60E+00

Dimethylphenol, 2,4- 105-67-9 3510C/3520C 8270C 1.10E-03 1.00€E-02 1.40E-01 1.40E-01

Dimethy! phthalate 131-11-3 3510C/3520C 8270C 5.70E-04 1.00E-Q2 N/A 1.00E-02

Di-n-butyl phthalate 84-74-2 3510C/3520C 8270C 1.00E-03 1.00E-02 7.00E-01 7.00E-01

Dinitro-o-Cresol, 4,6- 634-52-1 3510C/3520C 8270C 1.00E-02 5.00E-02 N/A 5.00E-02

Dinitrophenol, 2,4- 51-28-5 3510C/3520C 8270C 1.00€-02 5.00E-02 1.40E-02 5.00E-02

Dinitrotoluene, 2,4- 121-14-2 3510C/3520C 8270C 1.10E-03 1.00E-02 2.00E-05 1.00E-02

Dinitrotoluene, 2,6- | 606-20-2 3510C/3520C 8270C 8.70E-04 | 1.00E-Q2 3.10E-04 1 .OOE—OZ__‘

Di-n-octyl phthalate I 117-84-0 3510C/3520C 8270C 1.20E-03 ‘ 1.00E-02 1.40E-01 1.40E-01

Dinoseb 88-85-7 3510C/3520C 8270C 7.80E-01 | 1.00E-02 7.00E-03 1.00E-02

Fluoranthene 206-44-0 3510C/3520C 8270C 6.10E-05 | 2.00E-04 2.80E-01 2.80E-01

Fluorene 86-73-7 3510C/3520C 8270C 2.60E-05 ] 2.00E-04 2.80E-01 2.80E-01

Hexachlorobenzene 1 118-74-1 3510C/3520C 8270C 6.10E-04 | 1.00E-02 6.00E-05 1.00E-02

Hexachlorobutadiene ‘ 87-68-3 3510C/3520C 8270C 5.00E-04 1‘ 1.00E-02 N/A 1.00E-02

Hexachlorocyclopentadiene I 77-47-4 3510C/3520C 8270C 1.10E-03 | 1.00E-02 5.00E-02 5.00E-02

Hexachloroethane 67-72-1 3510C/3520C 8270C 7.00E-04 i 1.00E-02 7.00E-03 1.00E-02

Indeno(1,2,3-cd)pyrene 193-39-5 3510C/3520C 8270C 8.00E-05 2.00E-04 4.30E-04 4.30E-04

Isophorone 78-59-1 3510C/3520C 8270C 1.00E-03 | 1.00E-02 1.40E+00 1.40E+00

Methylnaphthalene, 2- 91-57-6 3510C/3520C 8270C 2.20E-05 | 2.00E-04 N/A 2.00E-04

Cresol, o- 95-48-7 3510C/3520C 8270C 5.90E-04 } 1.00E-02 3.50E-01 3.50E-01

Cresol, p- 106-44-5 3510C/3520C 8270C 1.00E-03 ‘ 1.00E-02 N/A 1.00E-02

Naphthalene 91-20-3 3510C/3520C 8270C 2.80E-05 | 2.00E-04 1.40E-01 1.40E-01

Nitroaniline, 2- 88-74-4 { 3510C/3520C 8270C 7.20E-04 | 5.00E-02 N/A 5.00E-02

Nitroanifine, 3- i 99-09-2 3510C/3520C @ 8270C 6.40E-04 ‘ 5.00E-02 N/A 5.00E-02

Nitroaniline, 4- / 100-01-6 3510C/3520C ] B8270C 8.60E-04 ; 5.00E-02 N/A 5.00E-02

Nitrobenzene | 98-95-3 3510C/3520C 8270C 1.00E-03 ’ 1.00E-02 3.50E-03 1.00E-02

Nitrophenol, 2- 88-75-5 3510C/3520C } 8270C 1.10E-03 | 1.00E-02 N/A 1.00E-02

Nitrophenol, 4- { 100-02-7 3510C/3520C 8270C 5.00E-03 | 5.00E-02 N/A 5.00E-02

N-nitrosodi-n-propylamine 621-64-7 3510C/3520C 8270C 1.00E-03 | 1.00E-02 1.80E-03 1.00E-02

Nitrosodiphenylamine, N- 86-30-6 3510C/3520C 8270C 1.00E-03 } 1.00E-02 3.20E-03 1.00E-02

Pentachlorophenol v‘ 87-86-5 3510C/3520C 8270C 2.00E-03 | 5.00E-02 1.00E-03 5.00E-02

Phenanthrene | 85-01-8 3510C/3520C 8270C 2.50E05 | 2.00E-04 N/A 2.00E-04

Phenol | 108-95-2 3510C/3520C 8270C 1.00E-03 | 1.00E-02 1.00E-01 1.00E-01

Pyrene l‘ 1298-00-0 3510C/3520C | 8270C 4.20E-05 . 2.00E-04 2.10E-01 2.10E-01

Trichiorobenzene, 1,2,4- 120-82-1 3510C/3520C , 8270C 5.10E-04 : 1.00E-02 7.00E-02 7.00E-02

Trichlorophenol, 2,4,5- [ 95-95-4 3510C/3520C . 8270C 1.10E-03 | 1.00E-02 7.00E-01 7.00E-01

Trichlorophenol, 2,4,6- | 88-06-2 3510C/3520C | 8270C 1.10E-03 ' 1.00E-02 1.00E-02 1.00E-02

Notes:
Table summarizes proposed analytical methods and data quality objectives (DQOs). Water screening levels correspond to the lowest Tier 1 water
remediation objective for commercial / industrial (C/l) properties as published in the State of lllinois Tiered Approach to Corrective Action
Objectives (TACO) guidelines (35 IAC Part 742). Note that no assumptions regarding the need to clean up to C/l limits are implied here.

Tier 1 soil remediation objectives merely represent reasonable target DQOs for soil analyses.

1.

. Investigation DQOs correspond to the higher of the water screening level or the reporting limit (RL) for each analyte.
. Method detection limits {MDLs) and reporting limits (RLs) shown are based on data provided by STL Savannah. Analytical methods are

referenced from "Test Methods for Evaluating Solid Wastes, SW-846, Update I, 3rd edition,” December 1996.

. Applicable results will be reported as estimated value between method detection limit (MDL) and the reporting limit (RL).
. Laboratory MDLs are continuously being evaluated and may differ slightly from these values.
. Prep. = Digestion or extraction method. — = No value specified.

Det. = Determinative method for quantitation. NA = Not applicable to this constituent.
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Sauget Area 1 Sites
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Analytical Method = - - % f:- DQO
oo cf MDLT4c-RL: O (Note2) -
Analyte Det - |- 1. mg/Kg § - mgkg -
Volatile Organics
Acetone 67-64-1 3585 8260B 5.10E+03 | 2.00E+04 2.00E+04
Benzene 71-43-2 3585 8260B 4.60E+02 { 2.00E+03 2.00E+03
Bromodichloromethane 75-27-4 3585 82608 8.60E+02 | 2.00E+03 2.00E+03
Bromoform 75-25-2 3585 82608 4.50E+02 | 2.00E+03 2.00E+03
Bromomethane 74-83-9 3585 82608 1.00E+03 | 2.00E+03 2.00E+03
Carbon disulfide 75-15-0 3585 8260B 7.80E+02 | 2.00E+03 2.00E+03
Carbon tetrachloride 66-23-5 3585 8260B 1.20E+03 | 2.00E+03 2.00E+03
Chlorobenzene 108-90-7 3585 8260B 6.20E+02 | 2.00E+03 2.00E+03
Chiloroethane 75-00-3 3585 82608 1.00E+03 | 2.00E+03 2.00E+03
Chioroform 67-66-3 3585 8260B 3.90E+02 | 2.00E+03 2.00E+03
Chloromethane 74-87-3 3585 82608 1.00E+03 | 2.00E+03 2.00E+03
Dibromochloromethane 124-48-1 3585 82608 6.60E+02 | 2.00E+03 2.00E+03
Dichloroethane, 1,1- 75-34-3 3585 8260B 3.50E+02 | 2.00E+03 2.00E+03
Dichloroethane, 1,2- 107-06-2 3585 8260B 1.00E+03 | 2.00E+03 2.00E+03
Dichloroethene, 1,1- | 75354 3585 8260B 8.20E+02 | 2.00E+03 2.00E+03
Dichloroethene, cis-1,2- 156-59-2 3585 | 82608 5.80E+02 ;| 2.00E+03 2.00E+03
Dichloroethene, trans-1,2- 156-60-5 3585 82608 5.20E+02 | 2.00E+03 2.00E+03
Dichloropropane, 1,2- 78-87-5 3585 8260B 9.60E+02 | 2.00E+03 2.00E+03
Dichloropropene, cis-1,3- 10061-01-5 3585 8260B 1.00E+03 | 2.00E+03 2.00E+03
Dichloropropene, trans-1,3- 10061-02-6 3585 Jr 8260B 590E+02 | 2.00E+03 2.00E+03
Ethylbenzene 100-41-4 3585 82608 5.00E+02 | 2.00E+03 2.00E+03
He){anone, 2- i 591-78-6 3585 ! 8260B 5.00E+03 | 1.00E+04 1.00E+04
Methyl ethyl ketone (2-Butanone) ] 78-93-3 3585 | 82608 1.70E+03 | 1.00E+04 1.00E+04
Methyl-z-pentaqone, 4- E 108-10-1 3585 i 82608 1.40E+03 | 1.00E+04 1.00E+04
Methylene chloride [ 1705(’;2%25 gggg ggﬁgg 113 ; g?gg ;.8851—03 2.00E+03
Styrene - 6 .30E+ .00E+03 2.00E+03
Tetrachloroethane, 1,1,2,2- | 79-34-5 3585 , 8260B 7.90E+02 | 2.00E+03 2.00E+03
Tetrachloroethene 127-184 3585 8260B 8.90E+02 | 2.00E+03 2.00E+03
Toluene { 108-88-3 3585 8260B 6.30E+02 | 2.00E+03 2.00E+03
Trichloroethane, 1,1,1- | 71-55-6 3585 82608 1.10E+03 | 2.00E+03 2.00E+03
Trichloroethane, 1,1,2- \ 79-00-5 3585 82608 4.10E+02 | 2.00E+03 2.00E+03
Trichloroethene 79-01-6 3585 82608 1.00E+03 | 2.00E+03 2.00E+03
Vinyl chloride | 75-01-4 3585 82608 1.00E+03 | 2.00E+03 2.00E+03
|__Xylenes (total) | 1330-20-7 3585 8260B 1.40E+03 | 4.00E+03 4.00E+03
Semi-Volatile Organics
Acenaphthene 83-32-9 3580 ' 8270C 1.00E+04 | 1.00E+05 1.00E+05
Acenaphthylene 208-96-8 3580 ‘ 8270C 7.50E+03 | 1.00E+05 1.00E+05
Anthracene 120-12-7 3580 | 8270C 9.60E+03 | 1.00E+05 1.00E+05
Benzo(a)anthracene ‘ 56-55-3 3580 ‘L 8270C 1.08E+04 | 1.00E+05 1.00E+05
Benzo(a)pyrene | 50-32-8 3580 8270C 9.60E+03 | 1.00E+05 1.00E+05
Benzo(b)f!uoranthene | 205-99-2 3580 ‘ 8270C 9.90E+03 | 1.00E+05 1.00E+05
Benzo(ghi)perylene 191-24-2 3580 i 8270C 6.90E+03 | 1.00E+05 1.00E+05
Benzo(k)fluoranthene 207-08-9 3580 8270C 3.90E+03 | 1.00E+05 1.00E+05
Bis(2-chloroethoxy) methane } 111-911 3580 } 8270C 3.90E+03 | 1.00E+05 1.00E+05
Bis(2-chiorethyljether [ 111-44-4 3580 | 8270C 1.10E+04 | 1.00E+05 1.00E+05
Bis(2-ethylhexyl) phthalate J 117-81-7 3580 8270C 1.30E+04 1.00E+05 1.00E+05
Bromophenyl phenyl ether, 4- | 101-55-3 3580 8270C 9.00E+03 | 1.00E+05 1.00E+05
Butylbenzyl phthalate ‘ 85-68-7 3580 8270C 9.60E+03 | 1.00E+05 1.00E+05
Carbazole ; 86-74-8 3580 | 8270C NA NA NA
Chloro-3-methyiphenol, 4- | 59-50-7 3580 | 8270C 1.20E+04 | 1.00E+05 1.00E+05
Chloroaniline, 4- 1 106-47-8 3580 i 8270C 8.70E+03 | 2.00E+05 2.00E+05
Chioronaphthalene, 2- 91-58-7 3580 | 8270C 1.10E+04 | 1.00E+05 1.00E+05
Chlorophenol, 2- I 95-57-8 3580 | 8270C 1.20E+04 | 1.00E+05 1.00E+05
Chlorophenyl pheny! ether, 4- r 7005-72-3 3580 | 8270C 7.80E+03 | 1.00E+05 1.00E+05
Chrysene | 218-01-9 3580 | 8270C 9.30E+03 | 1.00E+05 1.00E+05
Dibenz(a,h)anthracene { 5§3-70-3 3580 | 8270C 9.30E+03 | 1.00E+05 1.00E+05
Dibenzofuran 132-64-9 3580 | 8270C 1.00E+04 | 1.00E+05 1.00E+05
Dichiorobenzene, 1,2- } 95-50-1 3580 | 8270C 6.90E+03 | 1.00E+05 1.00E+05
Dichiorobenzene, 1,3- i 541-7341 3580 8270C 6.90E+03 | 1.00E+05 1.00E+05
Dichlorobenzene, 1,4- | 106-46-7 3580 ‘ 8270C 7.20E+03 | 1.00E+05 1.00E+05

See last page of table for explanatory notes.
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5 e T Investigation
8 POEE R " ‘Analytical Method - .- DQO
L CAS i e T e (MDL RL _{. - (Note2}
Number {  Prep. | "~ Det - | mgKg |  myKg mg/kg
Dichlorobenzidine, 3,3"- 91-94-1 3580 8270C 7.80E+03 | 2.00E+05 2.00E+05
Dichlorophenol, 2,4- 120-83-2 3580 8270C 8.70E+03 | 1.00E+05 1.00E+05
Diethylphthalate 84-66-2 3580 8270C 1.00E+04 |- 1.00E+05 1.00E+05
Dimethylphenol, 2,4- 105-67-9 3580 8270C 8.40E+03 | 1.00E+05 1.00E+05
Dimethyl phthalate 131-11-3 3580 8270C 1.00E+04 | 1.00E+05 1.00E+05
Di-n-butyi phthalate 84-74-2 3580 8270C 1.20E+04 | 1.00E+05 1.00E+05
Dinitro-o-Cresol, 4,6- 534-52-1 3580 8270C 9.30E+03 | 5.00E+05 5.00E+05
Dinitrophenol, 2,4- | 51-28-5 3580 8270C 1.00E+05 | 5.00E+05 5.00E+05
Dinitrotoluene, 2,4- i 121142 3580 8270C 6.60E+03 | 1.00E+05 1.00E+05
Dinitrotoluene, 2,6- | 606-20-2 3580 8270C 8.70E+03 | 1.00E+05 1.00E+05
Di-n-octyl phthalate 117-84-0 3580 | 8270C 9.60E+03 | 1.00E+05 1.00E+05
Dinoseb 88-85-7 3580 8270C NA NA 1.00E+05
Fluoranthene | 206-44-0 3580 8270C 9.00E+03 | 1.00E+05 1.00E+05
Fluorene ; 86-73-7 3580 8270C 6.60E+03 | 1.00E+05 . 1.00E+05
Hexachlorobenzene \1 118-74-1 3580 8270C 1.10E+04 | 1.00E+05 1.00E+05
Hexachlorobutadiene | 87-68-3 3580 8270C 8.10E+03 | 1.00E+05 1.00E+05
Hexachlorocyclopentadiene ‘ 77-47-4 3580 8270C 8.10E+04 | 1.00E+05 #REF!
Hexachloroethane " 67-72-1 3580 8270C 5.70E+03 | 1.00E+05 1.00E+05
indeno(1,2,3-cd)pyrene | 193-38-5 3580 8270C 5.10E+03 | 1.00E+05 1.00E+05
Isophorone | 78-5941 3580 8270C 7.80E+03 | 1.00E+05 1.00E+05
Methyinaphthalene, 2- 91-57-6 3580 8270C 8.70E+03 | 1.00E+05 1.00E+05
Cresol, 0- . 95-48-7 3580 8270C 1.40E+04 | 1.00E+05 1.00E+05
Cresol, p- 106-44-5 3580 8270C 1.20E+04 | 1.00E+05 1.00E+05
Naphthalene 91-20-3 3580 8270C 9.30E+03 | 1.00E+05 1.00E+05
Nitroaniline, 2- 88-74-4 3580 8270C 7.50E+03 | 5.00E+05 5.00E+05
Nitroaniline, 3- 99-09-2 3580 8270C 9.00E+03 | 5.00E+05 5.00E+05
Nitroaniline, 4- ! 100-01-6 3580 8270C 7.80E+03 | 5.00E+05 5.00E+05 '
Nitrobenzene 98-95-3 3580 | 8270C 9.30E+03 | 1.00E+05 1.00E+05
Nitrophenol, 2- 88-75-5 3580 8270C 7.80E+03 | 1.00E+05 1.00E+05
Nitrophenol, 4- 100-02-7 3580 8270C 7.50E+03 | 5.00E+05 5.00E+05
N-nitrosodi-n-propylamine 621-64-7 3580 8270C 9.00E+03 | 1.00E+05 1.00E+05
Nitrosodiphenylamine, N- 86-30-6 3580 8270C 9.00E+03 | 1.00E+05 1.00E+05
Pentachlorophenol 87-86-5 3580 8270C 1.00E+04 | 5.00E+05 5.00E+05
Phenanthrene 85-01-8 3580 8270C 1.00E+04 | 1.00E+05 1.00E+05
Phenol 108-95-2 3580 8270C 1.20E+04 1.00E+05 1.00E+05
Pyrene | 129-00-0 3580 8270C 4.50E+03 | 1.00E+05 1.00E+05
Trichlorobenzene, 1,2,4- 120-82-1 3580 8270C 1.10E+04 | 1.00E+05 1.00E+05
Trichlorophenol, 2,4,5- 95-95-4 3580 8270C 9.30E+03 | 1.00E+05 1.00E+05
Trichlorophenol, 2,4,6- 88-06-2 3580 8270C 9.60E+03 | 1.00E+05 1.00E+05
Maetals

Aluminum 7429-80-5 30508 60108 1.40E+00 | 2.00E+01 2.00E+01
Antimony 7440-36-0 30508 6010B 6.60E-01 | 2.00E+00 2.00E+00
Arsenic i 7440-38-2 30508 6010B 7.40E-01 | 1.00E+00 1.00E+00
Barium ' 7440-39-3 3050B 6010B 1.00E-01 | 1.00E+00 1.00E+00
Beryllium | 744041-7 30508 60108 4.00E-02 4.00E-01 4.00E-01
Cadmium I 744043-9 30508 60108 5.60E-02 | 5.00E-01 5.00E-01
Calcium . 7440-70-2 30508 60108 5.00E+00 | 5.00E+01 5.00E+01
Chromium 7440-47-3 30508 60108 1.10E-01 | 1.00E+00 1.00E+00
Cobalt | 7440484 30508 60108 1.60E-01 | 1.00E+00 1.00E+00
Copper | 7440-50-8 30508 60108 2.00E-01 | 2.00E+00 2.00E+00
Iron | 7439-89-6 30508 60108 1.60E+00 | 5.00E+00 5.00E+00
Lead 7439-92-1 30508 | 60108 3.40E-01 5.00E-01 5.00E-01
Magnesium 7439-954 30508 \ 6010B 5.00E+00 | 5.00E+01 5.00E+01
Mercury 7439-97-6 NA T471A 1.00E-01 | 1.00E+00 1.00E+00
Nickel 7440-02-0 30508 60108 2.40E-01_| 4.00E+00 4.00E+00
Potassium 7440-09-7 30508 60108 1.00E+01 | 1.00E+02 1.00E+02
Selenium 7782-49-2 30508 6010B 7.80E-01 | 1.00E+00 1.00E+00
Silver 7440-22-4 30508 60108 1.20E-01 | 1.00E+00 1.00E+00
Sodium 7440-23-5 30508 60108 1.70E+01 | 5.00E+01 5.00E+01
Thallium 7440-28-0 30508 6010B 9.30E-01 | 1.00E+00 1.00E+00
Vanadium 7440-62-2 30508 6010B 1.20E-01 | 1.00E+00 1.00E+00
Zinc 7440-66-6 30508 60108 1.30E-01 | 2.00E+00 2.00E+00

See last page of table for explanatory notes.
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. Investigation
- s Analytical Method - . " DQO
; ' oA i CAS "~ 1 MDL . RL {Note 2)
Analyte e ) - Number Prep. Det. my/Kg m .
Pesticides
Aldrin 309-00-2 3580 8081 3.30E+00 | 5.00E+01 5.00E+01
alpha-BHC 319-84-6 3580 8081 7.20E+00 | 5.00E+01 5.00E+01
beta-BHC 319-85-7 3580 8081 8.70E+00 | 5.00E+01 5.00E+01
Gamma-BHC (Lindane) 58-89-9 3580 8081 4.50E+00 | 5.00E+01 §.00E+01
delta-BHC 319-86-8 3580 8081 3.60E+00 | 5.00E+D1 5.00E+01
alpha Chlordane 5103-71-9 3580 8081 3.30E+00 | 5.00E+01 5.00E+01
Gamma Chlordane 5103-74-2 3580 8081 3.90E+00 | 5.00E+01 5.00E+01
4,4-DDD 72-54-8 3580 8081 1.05+01 | 1.00E+02 1.00E+02
4,4-DDE 72-55-9 3580 8081 1.62E+01 | 1.00E+02 1.00E+02
4,4'-DOT 50-29-3 3580 8081 9.30E+00 | 1.00E+02 1.00E+02
Dieldrin 60-57-1 3580 | 8081 9.30E+00 | 1.00E+02 1.00E+02
Endosulfan | | 959-98-8 3580 | 8081 5.10E+00 | 5.00E+01 5.00E+01
Endosutfan Il 33213-65-9 3580 | 8081 6.60E+00 | 1.00E+02 1.00E+02
Endosulfan sulfate 1031-07-8 3580 | 8081 1.32E+01 | 1.00E+02 1.00E+02
Endrin 72-20-8 3580 | 8081 1.29E+01 | 1.00E+02 1.00E+02
Endrin aldehyde . 7421934 3580 | 8081 9.30E+00 | 1.00E+02 1.00E+02
Endrin ketone | 53494-70-5 3580 | 8081 1.14E+01 | 1.00E+02 1.00E+02
Heptachior i 76-44-8 3580 8081 8.40E+00 | 5.00E+01 5.00E+01
Meptachlor epoxide 1024-57-3 3580 [ 8081 5.10E+00 | 5.00E+01 5.00E+01
Methoxychlor 72-43-5 3580 8081 6.00E+00 | 5.00E+02 5.00E+02
Toxaphene . 8001-35-2 3580 [ 8081 9.90E+02 | 5.00E+03 5.00E+03
Herbicides |
2,4-D 1 94-75-7 3580 8151 NA NA NA
Dalapon f 75-99-0 3580 8151 NA NA NA
2,4-DB | 94-82-6 3580 8151 NA NA NA
Dicamba . 1918-00-9 3580 ] 8151 NA NA NA
Dichloroprop | 120-36-5 3580 | 8151 NA NA NA
MCPA I 94-74-6 3580 8151 NA NA NA
MCPP 7085-19-0/ 3580 ] 8151 NA NA NA
93-65-2 |
Pentachlorophenol ! 87-86-5 3580 | 8151 NA NA NA
2,4,5-T i 93-76-5 3580 | 8151 NA NA NA
2,4,5-TP (Silvex) ‘ 93-72-1 3580 | 8151 NA NA NA
PCBs i ‘J
Aroclor 1016 | NA 3580 | 8082 1.20E+02 | 1.00E+03 1.00E+03
Aroclor 1221 | NA 3580 | 8082 5.10E+02 | 2.Q0E+03 2.00E+03
Aroclor 1232 i NA 3580 8082 2.00E+02 | 1.00E+03 1.00E+03
Aroclor 1242 i NA 3580 | 8082 2.00E+02 | 1.00E+03 1.00E+03
Aroclor 1248 | NA 3580 | 8082 2.00E+02 | 1.00E+03 1.00E+03
Aroctor 1254 : NA 3580 \ 8082 2.00E+02 | 1.00E+03 1.00E+03
Aroclor 1260 ; NA 3580 | 8082 1.30E+02 | 1.00E+03 1.00E+03

See last page of table for explanatory notes.
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. . ’ Investigation
Analytical Method Qo
DEE I CEQR SR CAS ‘ - PQL DAL - {Note 2)
Analyte - .~ .~ : ‘i _Number Prep. Det. nglg mg/Kg mglkg
Dioxins and Furans
2,3,7,8-TCDD 1746-01-6 NA 8280A NA NA NA
1,2,3,7,8-PeCDD 40321-76-4 NA 8280A NA NA NA
1,2,3,4,7,8-HxCDD 39227-28-6 NA 8280A NA NA NA
1,2,3,6,7,8-HxCDD 57653-85-7 NA 8280A NA NA NA
1,2,3,7,8,9-HxCDD 19408-74-3 NA 8280A NA NA NA
1,2,3,4,6,7,8-HpCDD 35822-39-4 NA 8280A NA NA NA
OCDD . 3268-87-9 NA 8280A NA NA NA
2,3,7,8-TCOF 5§1207-31-9 NA 8280A NA NA NA
1,2,3,7,8-PeCDF 57117-41-6 NA 8280A NA NA NA
2,3,4,7,8-PeCDF . 57117-314 NA 8280A NA NA NA
1,2,3,4,7,8-HxCDF 70648-26-9 NA 8280A NA NA NA
1,2,3,6,7,8-HxCDF . 57117449 NA 8280A NA NA NA
2,3,4,6,7,8-HxCDF . 60851-34-5 NA 8280A NA NA NA
1,2,3,7,8,9-HXCDF | 72918-21-9 NA 8280A NA NA NA
1,2,3,4,6,7,8-HpCOF | 67562-394 NA 8280A NA NA NA
1,2,3,4,7,8,9-HpCDF | 55673-89-7 NA 8280A NA NA NA
OCDF ‘ 39001-02-0 NA 8280A NA NA NA
2,3,7,8-TCDD ! 1746-01-6 NA 8290 NA NA NA
1,2,3,7,8-PeCDD . 40321-76-4 NA 8290 NA NA NA
1,2,3,4,7,8-HxCDD | 39227-28-6 NA 8290 NA NA NA
1,2,3,6,7,8-HxCDD I 57653-85-7 NA 8290 NA NA NA
1,2,3,7,8,9-HxCDD . 19408-74-3 NA 8290 NA NA NA
1,2,3,4,6,7,8-HpCDD | 35822-394 NA 8290 NA NA NA
oCDD © 3268-87-9 NA 8290 NA NA NA
2,3,7,8-TCDF 51207-31-9 NA 8290 NA NA NA
1,2,3,7,8-PeCDF 57117-41-6 NA 8290 NA NA NA
2,3,4,7,8-PeCDF 57117-314 NA 8290 NA NA NA
1,2,3,4,7,8-HXCDF . 70648-26-9 NA 8290 NA NA NA
1,2,3,6,7,8-HxCDF | 57117449 NA 8290 NA NA ! NA
2,3,4,6,7,8-HxCDF { 60851-34-5 NA 8290 NA NA | NA
1,2,3,7,8,9-HxCDF ‘ 72918-21-9 NA 8290 NA NA NA
1,2,3,4,6,7,8-HpCDF | 67562-394 NA 8290 NA NA NA
1,2,3,4,7,8,9-HpCDF | 55673-89-7 NA 8290 NA NA NA
OCDF . 39001-02-0 NA ' 8290 NA NA NA

Notes:

1. Table summarizes proposed analytical methods and data quality objectives (DQOs).

2. Investigation DQOs correspond to the higher of the soil screening level or the reporting limit (RL) for each analyte.

3. Method detection limits (MDLs) and reporting limits {RLs) shown are based on data provided by STL Savannah. Analytical methods are
referenced from “Test Methods for Evaluating Solid Wastes, SW-846, Update it, 3rd edition,” December 1996.

4. Appiicable results will be reported as estimated value between method detection limit (MDL) and the reporting limit (RL).

5. Laboratory MDLs are continuously being evaluated and may differ slightly from these values.

6. Prep. = Digestion or extraction method. — = No value specified.
Det. = Determinative method for quantitation. NA = Not applicable to this constituent or not available.
NAPL = Non aqueous phase liquid PQL = Practical quantitation limit

DQL = Data quality level
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Analysis = -

" Analytical Method

Physical Properties
Free Product Mobility: Centrifuge Method
Fluid Saturation: Dean Stark Method
Total Porosity
Grain Density
Bulk Density
Viscosity
Surface and Interfacial Tension
Particle Size
‘Air-Filled Porosity

API RP 40 / ASTM D425M
API RP 40
API RP 40
API RP 40
API RP 40 / D2937-94
ASTM D445
ASTM D971
ASTM D422-63
API RP 40

w“"""Notes:

1. Physical properties analysis will be performed by PTS Geolabs, Houston, Texas,

in accordance with ASTM and API standards.
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2.0 PROJECT ORGANIZATION AND RESPONSIBILITY
21 Project Organizational Chart

Solutia Inc., has overall responsibility for implementation of the Work Plan for DNAPL
Characterization and Remediation Study as directed by the U.S. EPA Project Coordinator.
Working under contract to Solutia, Groundwater Services, Inc. (GSI), of Houston, Texas,
will perform the field investigation and prepare the final report. Severn Trent
Laboratories, Inc., in Savannah, Georgia will provide laboratory services for analysis of
chemicals of concern (COCs), and PTS Geolabs, Inc. (PTS), in Houston, Texas, will
analyze soil cores and NAPL for physical properties. Responsibilities for project
management, quality assurance, laboratory, and field personnel are defined below and
depicted on Figure 2.1.

2.2 Management Responsibilities

U.S. EPA Project Coordinator. The U.S. EPA Project Coordinator will have the overall
responsibility for all phases of the study.

Solutia Inc. Project Manager: The Solutia Project Manager will be responsible for
implementing the project, and will be accorded the authority to commit the resources
necessary to meet project objectives. The primary function of the Solutia Project
Manager will be to ensure that technical, financial, and scheduling objectives are
achieved. Reporting directly to the U.S. EPA Project Coordinator, the Solutia Project
Manager will serve as the major point of contact and control for matters concerning the
project. The Solutia project manager, supported by the GSI Project Manager and other
GSI personnel will:

» Define project objectives and develop a detailed work plan schedule;
» Establish project policy and procedures to address the specific needs of the project;

* Acquire and apply corporate and technical resources as needed to ensure
performance within budget and schedule constraints;

« Orient field personnel and support staff to the project’'s special considerations;

+ Review the work performed on each task to ensure quality, responsiveness, and
timeliness;

+ Review and analyze work performed relative to planned requirements and
authorizations;

» Approve reports and deliverables before submittal to U.S. EPA Region 5;

« Retain ultimate responsibility for preparation and quality of interim and final reports;
and

* Represent the project team at meetings.

GSI Project Manager: The GS| Project Manager will have overall responsibility for
ensuring that the project meets the objectives and relevant quality standards of Solutia
and U.S. EPA. The GSI Project Manager will provide assistance to the Solutia Project
Manager in preparing and distributing project reports, including the QAPP, to parties

Sauget Area 1 Sites Quality Assurance Project Plan
Sauget, lllinois Work Plan for DNAPL Characterization
and Remediation Study
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parties connected with the project, including the laboratory. The GSI Project Manager will
report directly to the Solutia Project Manager.

23 Advisory and Technical Responsibilities

GSI Technical Advisor: Senior-level technical advisors will provide expertise on
specific and general issues relating to the study, particularly DNAPL presence and
mobility. In order to ensure that the appropriate type and quality of data is being collected,
the GSI Technical Advisor will review and provide input on work plans and reports
generated by the GSI Project Manager and Technical Staff during the project. Technical
advisors will also be consulted in critical areas where proven and experienced technical
support is needed.

GSI Health and Safety Officer: The GSI| Heaith and Safety Officer will be responsible
for overall health and safety practices associated with the field work. Specific functions
and duties will include the following tasks:

+ Establish the requirements of the project Health and Safety Plan (HASP);

+ Arrange or conduct audits of field activities to ensure that proper health and safety
procedures are being used,;

+ Communicate with the GSI Project Manager, GSI Field Operations Manager, and GSI
Field Technical Staff concerning project issues related to health and safety.

GSI Technical Staff. The GSI Technical Staff will report to the GSI Project Manager and
will assist with preparation of project reports and the QAPP.

24 Quality Assurance Responsibilities

U.S. EPA Region 5 Quality Assurance (QA) Manager: The U.S. EPA QA Manager
will have the responsibility for review and approval of the Quality Assurance Project Plan
(QAPP). Additional responsibilities for the project will include i) conducting external
performance and system audits, and ii) reviewing and evaluating analytical field and
laboratory procedures. The U.S. EPA QA Manager will report to the U.S. EPA Project
Coordinator.

GSI QA Manager. The GSI QA Manager will report directly to the GSI Project Manager
and will be responsible for i) preparing the QAPP, ii) reviewing QA documentation to
evaluate compliance with sampling and analytical procedures, iii) ensuring that internal
performance audits are conducted for field procedures, and iv) ensuring that validation is
performed by the third party validation subcontractor on laboratory data packages for
target parameters.

Data Validation Subcontractor: ECS Environmental Chemistry Services will be
responsible for third-party validation of laboratory data generated during analysis of soil
samples analyzed for VOCs and SVOCs, and NAPL samples analyzed for VOCs,
SVOCs, pesticides, herbicides, PCBs, dioxin and metals (including mercury) in
accordance with USEPA SW-846 methods.

Sauget Area 1 Sites Quality Assurance Project Plan
Sauget, lllinois Work Plan for DNAPL Characterization
and Remediation Study
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2.5 Laboratory Responsibilities

STL Project Manager. The STL Project Manager will report to the GSI Project Manager.
The STL Project Manager will be responsible for ensuring laboratory resources are
available to Solutia as needed for the project and will provide oversight of final laboratory
reports.

STL QA Manager. The STL QA Manager will have overali responsibility for data
generated in the laboratory. The STL QA Manager will be independent of the laboratory
production responsibilities, but will communicate data issues through the STL Project
Manager. In addition, the STL QA Manager will

» Monitor the day-to-day quality of the laboratory data.
« Maintain and review all quality control data.

+ Conduct internal performance and system audits to ensure compliance with laboratory
protocols.

» Review and maintain updated Standard Operating Procedures (SOPs).
- Prepare Performance Evaluation reports and corrective action reports.

STL Technical Staff. The STL Technical Staff will be responsible for sample analysis
and identification of necessary corrective actions. Staff members will report directly to
the STL Project Manager.

PTS Project Manager. The PTS Project Manager will report to the GSI Project
Manager. The PTS Project Manager will be responsible for ensuring laboratory resources
are available to Solutia as needed for the project and will provide oversight of final
laboratory reports.

PTS QA Manager: The PTS QA Manager will have overall responsibility for data
generated in the laboratory. The PTS Project Manager will be independent of the
laboratory production responsibilities, but will communicate data issues through the PTS
Project Manager. In addition, the PTS Project and QA Manager will

» Monitor the day-to-day quality of the laboratory data.
+ Maintain and review all quality control data.

+ Conduct internal performance and system audits to ensure compliance with laboratory
protocols.

+ Review and maintain updated SOPs.'
» Prepare Performance Evaluation reports and corrective action reports.

PTS Technical Staff. The PTS Technical Staff will be responsible for sample analysis
and identification of necessary corrective actions. Staff members will report directly to
the PTS Project and QA Manager.

2.6 Field Responsibilities

GSI Field Operations Manager. The GSI Project Manager will be supported by the
GSil Field Operations Manager who will lead and coordinate day-to-day field activities of

Sauget Area 1 Sites Quality Assurance Project Plan
Sauget, lllinois Work Plan for DNAPL Characterization
and Remediation Study
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GSI Field Technical Staff and Field Investigation Subcontractor. The Field Operations
Manager will also:

Coordinate with the Solutia Project Manager on technical issues in specific areas of
expertise; -

Implement field-related work plans;

Coordinate and manage field staff for sampling and drilling activities;

Impiement QC for technical data obtained by field staff including field measurement
data;

Adhere to work schedules provided by the GSI Project Manager;
Coordinate and oversee subcontractors assisting the GSI Field Technical Staff,

Assist and instruct field personnel in set-up of decontamination lines and
implementation of procedures in accordance with the project HASP;

Identify problems at the field team level and implement corrective actions; and
Participate in preparation of the final project report.

GSI Field Technical Staff. The GS| Technical Field Staff will assist the GSI Field
Operations Manager in collecting soil samples and soil cores, performing field analyses,
and recording field measurements.

Field Investigation Subcontractor. In order to achieve project objectives, GSI will
obtain the services of PROSONIC Corporation to conduct drilling activities.

Sauget Area 1 Sites Quality Assurance Project Plan
Sauget, Hllinois Work Plan for DNAPL Characterization

and Remediation Study
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3.0 QUALITY ASSURANCE OBJECTIVES FOR MEASUREMENT DATA

In order to provide technically sound and defensible results, data quality objectives
(DQOs) have been developed for the laboratory analysis of COC concentrations, soil
properties, core properties, and treatability tests during the DNAPL Study. DQOs have
been developed with a consideration of i) the ievel of data usage (i.e., definitive or
screening) and ii) the level of detail available in the reference method to be used for
analysis. Consequently, detailed DQOs have been developed for definitive data
produced during analysis of COC concentrations in accordance with USEPA SW-846
methods, and a limited set of DQOs has been developed for data produced during
analysis of core properties, treatability tests, and soil properties by APl or ASTM
methods.

For the analysis of COC concentrations by USEPA SW-846 methods, quantifiable DQOs
have been developed for accuracy, precision, and completeness. Precision and
accuracy DQOs for laboratory analyses have been developed on the basis of historical
recovery and relative percent difference data obtained from STL Savannah (see
Table 3.1).  Acceptable levels of non-quantifiable data quality parameters (i.e.,
representativeness and completeness) will be assured through the proper implementation
of field and laboratory SOPs.

Definitions, development, and interpretation of DQO parameters and detection limits are
presented below. SOPs for laboratory analyses are provided in Appendix A of this
QAPP. SOPs for field measurements are outlined in the Field Sampling Plan that
accompanies this QAPP.

31 Precision

3.1.1 __ Definition

Precision is a measure of the degree to which two or more measurements are in
agreement as a result of repeated application of a process under specific conditions.
The overall precision and reproducibility of a measurement system is affected by
variations introduced by sampling and analysis.

3.1.2  Field Precision Objectives

Field precision will be assessed by collecting and analyzing field duplicates at a rate of 1
duplicate per 10 analytical samples. The field precision objective for laboratory analysis
of VOCs and SVOCs is +30% relative percent difference (RPD) between field duplicates.
No other analyses will have field precision objectives.

3.1.3 _ Laboratory Precision Objectives

Laboratory precision objectives for laboratory QC samples are listed on Table 3.1.
Precision objectives for analysis of VOCs and SVOCs on listed on Table 3.2. In
accordance with method requirements, laboratory precision will be assessed by analysis

Sauget Area 1 Sites Quality Assurance Project Plan
Sauget, lllinois Work Plan for DNAPL Characterization
and Remediation Study
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of various duplicates sets (i.e., laboratory duplicates, reagent water blank spike
duplicates, matrix spike duplicates).

3.2 Accuracy
3.2.1 _ Definition

Accuracy is the degree of agreement between an observed value (or an average of
several values) and an accepted reference value. Deviations from standard values
result from cumulative inconsistencies in the measurement system. Potential sources of
variance include (but are not limited to) sample collection, preservation, and handling
procedures; matrix effects, and analytical procedures.

3.2.2  Field Accuracy Obijectives

Accuracy in the field will be assessed through the use of field and trip blanks and
through the adherence to all sample handling, preservation, and holding times). One trip
blank wili be submitted for laboratory analysis each day that samples are submitted for
analysis of VOC concentration (see Table 3.4). An exception to this criterion will be that
no trip blanks will be analyzed if NAPL is the only medium sampled. Accuracy objectives
for field samples will be met if concentrations of VOCs and SVOCs are below project
quantitation limits in the trip blank.

3.2.3 Laboratory Accuracy Objectives

In accordance with method requirements, laboratory accuracy will be assessed by the
analysis of various spike samples (i.e., spikes, matrix spikes, control standards,
interference check samples, standard reference samples, and surrogates). Where
required by the method, an LCS will consist of a standard purchased from a source other
than that for the calibration standards. The use of an LCS will be based on the availability
of a USEPA, National Institute of Standards and Testing (NIST), or commercially certified
LCS. Accuracy objectives for laboratory samples will be met if percent recoveries fall
within the limits shown on Tables 3.2 and 3.3.

3.3 Completeness

3.3.1 Definition

Completeness is expressed as the percentage of valid data points obtained from a
measurement system or method.

3.3.2 Field Completeness Objectives

Field completeness will be assessed for target parameters by comparing the number of
valid field samples to the total number of field samples collected. The validity of field
samples will be assessed by comparison of documented field practices to requirements
of this QAPP and the accompanying Field Sampling Plan. The completeness objective for
field samples will be at least 90%.

Sauget Area 1 Sites Quality Assurance Project Plan
Sauget, lllinois Work Plan for DNAPL Characterization
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3.3.3  Laboratory Completeness Objectives

The results of a laboratory analysis will be considered valid if predetermined data quality
objective standards are met or exceeded for precision and accuracy. A formal data
validation, as described in Section 9 of this QAPP, will be conducted to assess
completeness requirements on an analyte-by-analyte basis for VOCs and SVOCs
analyzed in accordance with USEPA SW-846. Completeness requirements for other
analytical parameters will be based on available QC data provided in accordance with
applicable APl and ASTM methods. Laboratory completeness will be assessed for COCs
by comparing the number of valid measurements to the total number of measurements.
Completeness for laboratory samples will be at least 95%.

34 Representativeness

3.4.1 Definition

Representativeness is a qualitative parameter that expresses the degree to which data
accurately and precisely represent a characteristic of a population, parameter variations
at a sampling point, a process condition, or an environmental condition. As such,
representativeness describes whether samples collected, or the aliquots selected by the
laboratory for analysis, are sufficient in number, type, location, frequency, and size to be
characteristic of the substance analyzed.

3.4.2 Measures to Ensure Representativeness of Field Data

The sampling network for this project has been designed to provide data representative
of site conditions giving appropriate consideration to existing analytical data and the
physical setting as discussed in the Project Work Plan. Field representativeness will be
satisfied by following the sample collection procedures specified in the Field Sampling
Plan. In addition, collection of duplicate samples will provide a measure of the variability
of analyte present in a particular sample volume.

3.4.3 Measures to Ensure Representativeness of Laboratory Data

Representativeness in the laboratory will be ensured by using the proper analytical
procedures, meeting sample holding times, and analyzing and assessing field duplicates.

35 Comparability
3.5.1 __ Definition

Comparability is an expression of the confidence with which one data set can be
compared with another.

Sauget Area 1 Sites Quality Assurance Project Plan
Sauget, Mlinois Work Plan for DNAPL Characterization
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3.5.2 Measures to Ensure Comparability of Field Data

Comparability of field data will be assured by adhering to standard sampling procedures
described in the Field Sampling Plan, using traceable calibration standards; using
standard measurement and reporting units; and using the pre-determined acceptance
criteria for precision and accuracy presented in this QAPP.

3.5.3 Measures to Ensure Comparability of Laboratory Data

Comparability of laboratory data will be assured by adhering to standard analytical
procedures described in this QAPP, using traceable calibration standards; using standard
measurement and reporting units; and using pre-determined acceptance criteria for
precision and accuracy.

3.6 Level of Quality Control Effort
3.6.1 _ Level of Field Quality Control Effort

Requirements for collection of field quality control samples are provided on Table 3.4.
Field precision will be assessed by collecting and analyzing field duplicate samples.
Matrix effects on the sample analysis will be assessed through the collection and
analysis of matrix spikes and duplicates. As specified in the Field Sampling Plan,
additional sample volumes will be collected in order to prepare MSMSD sets for soil,
NAPL, and water samples.

Sampling accuracy will be assessed by collecting and analyzing trip and equipment
blanks. Results from the analysis of trip blanks will be used to assess the potential for
sample contamination during sample shipment, handling, and storage. To assess potential
sources of contamination resulting from sample collection activities and equipment
decontamination, field equipment blanks will be collected only when employing re-usable
sampling devices.

3.6.2 Level of Laboratory Quality Control Effort

Requirements for laboratory QC samples are provided on Table 3.1. Results from method
blank samples for all constituents analyzed will be reviewed to assess potential sources
of contamination associated with laboratory procedures. Laboratory method blanks will
be prepared and analyzed at a frequency of 1 per sample batch (i.e., each group of
samples prepared and analyzed as a group, not to exceed 20 samples).

Results for MS/MSD pairs will be reviewed to evaluate the effect of the sample matrix on
the sample preparation and measurement methodology. MS/MSD sets will be analyzed at
a frequency of 1 per sample batch (i.e., each group of samples prepared and analyzed
as a group, not to exceed 20 samples). Recovery and relative percent difference targets
for MS/MSD sets are listed on Table 3.2.

Sauget Area 1 Sites Quality Assurance Project Plan
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Accuracy for the analysis of volatile and semi-volatile organic compounds will be
assessed by evaluating the recoveries of surrogate compounds spiked into all samples.
Laboratory control limits for surrogates are provided on Table 3.3 of this QAPP.
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TABLES

Table 3.1  Precision and Accuracy Objectives for Laboratory QC Samples

Table 3.2  Precision and Accuracy Objectives for Analytical Constituents

Table 3.3  Laboratory Control Limits for Surrogates in Analytical Constituents

Table 3.4  Requirements for Field Quality Assurance Samples
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TABLE 3.1
PRECISION AND ACCURACY OBJECTIVES FOR LABORATORY QC SAMPLES
QAPP for Work Plan for DNAPL Characterization and Remediation Study
Sauget Area 1 Sites
Sauget, lllinois
EPA . Data Quality Objectives: =~ i .-
Reference - Qc Precision(% RPD) - ST e s - Agcutacy o
Parameter Method Sample Type Frequency _Agueous ~ - Solid - _Aqueous s o Solid
1. Vofatife Organics 82608 Method Blank 1 per 12 hr of analysis NA NA Target Analytes <RL Target Anaiytes <RL
Laboratory Spike and Duplicate _ | 1per20samples See Table3.2| See Table 3.2 See Table 3.2 See Table 3.2
Matrix Spike and Duplicate 1 per 20 samples See Table 3.2 See Table 3.2 See Table 3.2 See Table 3.2
2. Semi-Vofatile Organics 8270C Method Blank B {1 per 20 samples NA NA Target Analytes <RL | Target Analytes <RL
Pesticides 8081A Laboratory Spike and Duplicate ~_ 1per20samples | SeeTable3.2| See Table3.2 See Table 3.3 __ SeeTable3.3
Herbicides 8151A Matrix Spike and Duplicate 1 per 20 samples See Table 3.2 See Table 3.2 See Table 3.3 See Table 3.3
PCBs 8082A
3. Metals 6010B Method Blank N Pending NA | SeeTable32 NA | See Table 3.3
Mercury 7141A Lab Control Standard and Duplicate Pending NA Pending NA Pending
4. Dioxins and Furans 8280A Pending Pending NA Pending NA Pending
5. Total Organic Carbon SW-9060 (aq) |Method Blank 1 per 20 samples NA NA Target Analyte <RL Target Analyte <RL
Matrix Spike and Duplicate 1 1per20samples < 20% RPD NA 80-120 %R NA
EPA-CE (soil) |Lab Control Standard and Duplicate 1 per 20 samples < 20% RPD < 40% RPD 80-120 %R 60-140 %R
6. Total Porosity APIRP 40  |[Lab Contro! Standard NA NA NA NA 0.02% Pore Volume
7. Bulk Density ASTM D2937 |Lab Control Standard NA NA NA NA +0.5 of 1 Porosity %
8. Grain Density APIRP 40 [Lab Control Standard NA NA NA NA +0.5 of 1 Porosity %
9. Total Organic Carbon Walkley Black |Method Blank el NA NA NA NA | 3.0% Method Response Factor
Lab Control Standard and Duplicate NA NA +30% Initial Value NA +30% Certified Value
10. Fluid Saturation APIRP 40 [Lab Control Standard NA NA NA NA 10.02% Pore Volume
Notes:
1. STL Savannah Standard Operating Procedures (SOPs) and PTS methods provided in Appendix A of the QAPP.
2. Precision objectives represent relative percent difference (% RPD) between duplicates.
3. Samples, standards, and quality control (QC) samples analyzed for volatile and semi-volatile organics will be spiked with surrogates (see Table 3.3).
4. NA = Precision/accuracy data quality objective not applicable to this QC sample.

RL = Reporting limit.

RPD = Relative percent difference
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. TABLE 3.2
PRECISION AND ACCURACY OBJECTIVES FOR CONSTITUENTS
QAPP for Work Plan for DNAPL Characterization and Remediation Study
Sauget Area 1 Sites
Sauget, illinois
. . Anal! ] Method
L | CAS P : Accui

Analyte Number Solid Aqueaus Det Sotid Waste

Volatile Organics
Acetone 67-64-1 5035 50308 82608 30-195 30-195 32-164 <100 <100 <50
Benzene (MS) 71-43-2 5035 50308 82608 65-130 65-130 69-128 <50 <50 <30
Bromodichloromethane 75274 5035 50308 8260B 71-120 71-120 69-134 <50 <50 <30
Bromoform 75-25-2 5035 50308 82608 58-134 58-134 69-138 550 <50 =30
Bromomethane 74-83-9 5035 50308 8260B 22-184 22-184 22-184 <100 <100 <50
Carbon disulfide 75-15-0 5035 5030B 82608 43.143 43143 55.140 <50 <50 <30
Carbon tetrachioride (MS) 56-23-5 5035 50308 8260B 66-128 66-128 67-136 <50 <50 <30
Chlorobenzene (MS) 108-90-7 5035 50308 82608 69-128 69-128 72-126 <50 <50 <30
Chioroethane 75-00-3 5035 50308 82608 48-152 46-152 40-158 <100 <100 <50
Chioroform 67-66-3 5035 50308 82608 70-124 70-124 72-124 =50 =50 =30
Chloromethane 74-87-3 5035 50308 82608 42-143 42.143 40-123 < 100 <100 <50
Oibromochioromethane 124-48-1 5035 50308 82608 70-124 70-124 72-132 <50 <50 <30
Dichloroethane, 1,1- 75-34-3 5035 50308 82608 34-166 34-166 41-158 <50 <50 =30
Dichloroethane, 1,2- 107-06-2 5035 50308 8260B 39-158 39.158 61-143 <50 <50 <30
Dichloroethene, 1,1- (MS) 75-354 5035 50308 82608 46-142 46-142 53144 <50 <5 <30
Dichloroethene, cis-1,2- 456-59-2 5035 5030B 8260B 33-150 33-150 57-132 <50 <50 <30
Dichloroethene, trans-1,2- 156-60-6 5036 50308 82608 23-160 23-159 48-149 <50 =50 <30
Dichloropropane, 1,2- 78-87-5 5035 50308 8260B 72-118 72-118 74-122 <50 <50 <30
Dichloropropene, cis-1,3- 10061-01-5 5035 50308 82608 71-123 71-123 77127 <50 <50 <30
Dichloropropene, trans-1,3- 10061-02-6 5035 50308 82608 66-128 66-128 73-133 <50 <50 <30
Ethylbenzene 100-41-4 5035 50308 82608 71-120 71-120 76-120 <50 <50 <30
Hexanone, 2- 591-78-6 5035 50308 8260B 46-163 46-163 43-158 <50 <50 <30
Methyl ethyl ketone (MEK, 2-Butanone) 78-93-3 5035 50308 82608 30-185 30-185 38-153 <50 <50 <30
Methyl-2-pentanone, 4- (MIBK) 108-10-1 5035 50308 82608 47-160 47-160 46-156 <50 <50 £30
Methylene chioride 7509-2 5035 50308 82608 29-153 29-153 63-133 <100 <100 <50
Styrene 100-42-5 5035 50308 82608 73121 73121 75-123 <50 <50 <30
Tetrachloroethane, 1,1,2,2- 79-34-5 5035 50308 82608 59-138 59-138 61-139 <50 <50 =30
Tetrachloroethene 127-184 5035 50308 82608 64-134 64-134 71-129 <50 <50 <30
Tofuene (MS) 108-86-3 5035 50308 82608 63-133 63-133 71-129 <50 <50 <30
Trichioroethane, 1,1,1- 71-55-6 5035 50308 82608 70-123 70-123 68-135 <50 <50 <30
Trichloroethane, 1,1,2- 79-00-5 5035 50308 82608 66-127 66-127 70-129 <50 <50 <30
Trichloroethene (MS) 79-01-6 5035 50308 82608 64-126 64-126 70-123 <50 <50 <30
Vinyl chioride 75014 5035 50308 82608 38-151 38-151 50-142 <100 <100 <50
Xylenes (total) 1330-20-7 5035 50308 82608 74-122 74-122 77121 <50 <50 <30

Semi-Volatile Organics
Acenaphthene (MS) 83-32-9 3550B | 3510C/3520C | 8270C 39-104 39-104 §3-116 <50 =50 <40
Acenaphthylene 208-96-8 35508 | 3510C13520C 82706C 37-112 37-112 52-121 <50 <50 <40
Anthracene 120-12-7 35508 | 3510C/3520C | 8270C 34-120 34-120 54-126 <50 <50 <40
Benzo(a)anthracene 56-55-3 35508 i 3510C/3520C | 8270C 28-134 28-134 54-131 <50 =50 <40
Benzo(a)pyrene {MS) 50-32-8 3550B | 3510C/3520C 8270C 30-128 30-128 43-132 <50 <50 <40
Benzo(b)fluoranthene 205-99-2 3550B | 3510C/3520C | 8270C 29-128 29-128 45-136 <50 <50 <40
Benzo(g.h.i)perylene 191-24-2 35508 3510C/3520C | 8270C 33122 33122 34-145 <50 <50 <40
Benzo{k)fluoranthene 207-08-9 35508 ‘ 3510C/3520C 8270C 25127 25127 41-143 <50 <50 <40
Bis(2-chloroethyl)ether 111-44-4 3550B ' 3510C/3520C | 8270C 27-96 2796 43-111 <50 <50 <40
Bis(2-chloroethoxy)methane ] 111-91-1 35508 | 3510C/3520C | 8270C 34-102 34-102 57-110 <50 <50 =40 |
Bis(2-ethylhexyl)phthalate \ 117-81-7 35508 | 3510C/3520C 8270C 39122 39-122 57-126 250 =50 <40
Bromophenyi pheny! ether, 4- 101-55-3 35508 \ 3510C/3520C 8270C 33-94 33-94 45-106 <50 <50 <40
Butyl benzyl phthalate { 85-68-7 35508 3510C/3520C | 8270C 44121 44-121 58-129 <50 <50 <40
Carbazole 86-74-8 3550B 3510C/3520C | 8270C 26-129 NA 39-126 <50 NA <40
Chloro-3-methylphenof, 4- (MS) 59-50-7 35508 3510C/3520C 8270C 22-124 22-124 53-117 <50 <50 <40
Chloroaniline, 4- 106-47-8 35508 3510C/3520C | 8270C 18-94 18-94 10-95 <50 <50 <40
Chloronaphthalene, 2- 91.58-7 35508 3510C/3520C | 8270C 42-96 42-96 54-104 <50 <50 <40
Chlorophenol, 2- (MS) 95-57-8 35508 3510C/3520C | 8270C 22-109 22-109 43110 <50 <50 <40
Chlorophenyl phenyt ether, 4- 7005-72-3 35508 3510C/3520C |, 8270C 38-101 38-101 47-118 <50 <50 <40
Chrysene 218-01-9 35508 3510C/3520C | 8270C 35-130 35-130 52-135 <50 =50 <40
Cresol, m- (Methyl phenot, 2-) T 108-39-4 35508 3510C/3520C | 8270C 35-102 34-108 40-116 <50 <50 <40
Cresol, o- (Methyl phenol, 3-) | 95-48-7 35508 3510C/3520C - 8270C 34-108 35-102 48-113 <50 <50 <40
Cresol, p- (Methyl phenoi, 4-} 106-44-5 35508 | 3510C/3520C 8270C 35102 35-102 40-116 <50 <50 <40
Di-n-octyl phthalate 84-74-2 3550B | 3510C/3520C | 8270C 38-126 38-126 56-127 <50 <50 <40
Di-n-butyt phthalate 117-84-0 35508 3510C/3520C | 8270C 39-116 39-116 53-131 <50 <50 <40
Dibenz(a,h)anthracene | 53-70-3 35508 3510C/3520C ; 8270C 29-126 29-126 42-136 <50 <50 <40
Dibenzofuran | 132649 35508 3510C/3520C | 8270C 34-112 34-112 57-113 <50 <50 <40
Dichlorobenzene, 1,2- " 95501 35508 3510C13520C } 8270C 31-86 31-86 3399 <50 <50 <40
Dichlorobenzene, 1,3- ‘ 541-73-1 35508 3510C/3520C | 8270C 33-81 33-81 31-85 <50 <50 <40
Dichlorobenzene, 1,4- {(MS) | 106-46-7 35508 3510C/3520C = 8270C 2593 2593 36-91 <50 <50 <40

See last page of table for explanatory notes.
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TABLE 3.2
PRECISION AND ACCURACY OBJECTIVES FOR CONSTITUENTS
QAPP for Work Plan for DNAPL Ch t and R diation Study
Sauget Area 1 Sites
Sauget, Wlinois
. Anal t Method
. CAS Prep. Accuracy (%Rec} Precision (% RPD)
Analyte Number || Solid Adqueous Det Solid Wasts Aqueous | Solid Waste | Agueous |
Semi-Volatile Organics (continued)
Dichlorobenzidine, 3,3+ 91-94-1 35508 3510C/3520C 8270C 1098 10-98 10-109 <50 <50 <40
Dichiorophenoi, 2,4- 120-83-2 35508 3510C/3520C 8270C 37-103 37-103 47-115 <50 =50 <40
Diethyl phthalate 84-66-2 35508 3510C/3520C 8270C 37112 374112 58-120 <50 <50 <40
Dimethyl phthalate 1131113 35508 3510C/3520C B8270C 40-106 40-106 §9-115 <50 <50 <40
Dimethylphenol, 2,4- 105-67-9 35508 3510C/3520C 8270C 45-99 4599 38—1T1 <50 <50 <40
Dinitro-2-methylphenol, 4,6~ 534-52-1 35508 3510C/3520C | 8270C D-134 24-128 10-118 <100 <50 <40
Dinitrophenol, 2,4- 51-28-5 3550B 3510C/3520C 8270C 19-126 19-126 12-172 <50 <50 <40
Dinitrotoluene (MS), 2,4- 121-14-2 35508 i3510€B520C 8270C 18-126 18-125 44-129 <50 <50 <40
Dinitrotoluene, 2,6- 606-20-2 35508 3510C/3520C 8270C 42-109 42-109 57-126 <50 <50 <40
Dinoseb 88-85-7 3550B | 3510C/3520C 8270C D-114 NA 10-127 <50 NA <40
Fluoranthene 206-44-0 35508 [ 3510C/3520C 8270C 18-137 18-137 47-136 <50 <50 <40
Fluorene 86-73-7 3550B | 3510C/3520C | 8270C 35112 35-112 49-126 <50 <50 <40
Hexachlorobenzene 118-74-1 3550B | 3510Cf3520C | 8270C 34-103 34-103 39-125 <50 <50 <40
Hexachlorobutadiene 87-68-3 35508 | 3510C/3520C 8270C 3508 3598 35-106 <50 <50 <40
Hexachlorocyclopentadiene 77-474 35508 3510C/3520C 8270C 19-107 19-107 D-78 <50 <50 <100
Hexachforoethane 67-72-1 35508 3510C/3520C | 8270C 29-84 29-84 27-93 <56 <50 <40
Indeno(1,2,3-c.d)pyrene 193-39-5 35508 1 3510C/3520C | 8270C 24136 24-136 29-150 <50 <50 <40
Isophorone 78-59-1 3550B 3510C/3520C | 8270C 34-103 34103 49-120 <50 <50 <40
Methylnaphthalene, 2- 91-57-6 3550B ‘I 3510C/3520C ' 8270C 37-108 37-108 46-116 <50 <50 <40
Naphthalene 91-20-3 35508 3510C/3520C 8270C 36-94 36-94 41111 <50 <50 <40
Nitroaniline, 2- | 88-74-4 35508 3510C/3520C 8270C 2299 35-113 41117 <50 <50 <40
Nitroanitine, 3- 99-09-2 35508 3510C/a520C  B270C 32111 22-99 42-132 <50 <50 <40
Nitroaniline, 4- 100-01-6 35508 | 3510C/3520C | 8270C 24-110 32-111 49-107 <50 <50 <40
Nitrob. 98-95-3 35508 3510C/3520C ‘ 8270C 10-100 24-110 10-112 <50 <50 <40
Nitropheno), 2- 88-75-5 3550B | 3510C/3520C } 8270C 33-102 33-102 43121 <50 <50 <40
Nitrophenol, 4- (MS) 100-02-7 35508 ! 3510C/3520C | 8270C 13-133 13-133 38-131 <50 <50 <40
Nitrosodiphenylamine, N- 86-30-6 35508 3510C/3520C 8270C 17-110 16-113 30-130 <50 <50 <40
Nitroso-di-n-propylamine, N- (MS) 621-64-7 35508 3510C/3520C 8270C 16-113 17-110 42-117 <50 <50 <40
Pentachiorophenol (MS) 87-86-5 3550B | 3510C/3520C 8270C 17-140 17-140 49-126 <50 <50 <40
Phenanthrens 85-01-8 35508 f 3510C/3520C | 8270C 34-123 34-123 56-128 =50 <50 <40
Phenol (MS) 108-95-2 35508 | 3510C/3520C 8270C 20-108 20-108 40-109 <50 <50 <40
Pyrene {MS) 129-00-0 35508 3510C/3520C 8270C 36-132 36-132 52-141 <50 <50 <40
Trichlorobenzene, 1,2,4- (MS) 120-82-1 35508 3510C/3520C | 8270C 26-102 26-102 41.97 <50 <50 <40
Trichlorophenol, 2,4,5- 95-95-4 35508 ; 3510C/3520C 8270C 44-110 44-110 51-118 <50 <50 240
Trchlorophenot, 2,4,6- 88-06-2 35508 " 3510C/3520C 8270C 43-110 43-110 50-117 <50 <50 < 40j
Metals |
Aluminum 7428905 || 30508 | NA 60108 | 75125 | 75125 NA =20 <20 NA
Antimony 7440-36-0 30508 NA 60108 75125 75-125 NA <20 <20 NA
Arsenic 7440-38-2 3050B | NA 60108 | 75-125 75-125 NA <20 <20 NA
Barium 7440-39-3 30508 ! NA 60108 75125 75-126 NA <20 <20 NA
Beryllium 7440-41-7 30508 L NA 60108 75-125 75127 NA <20 <20 NA
Cadmium 7440-43-9 30508 NA 60108 75125 75-128 NA <20 <20 NA j
Calcium 7440-70-2 30508 | NA 60108 75125 75-129 NA <20 =20 NA
Chromium 7440-47-3 30508 | NA 60108 75-125 75-130 NA <20 =20 NA
Cobait 7440-484 3050B | NA 60108 75-125 75-131 NA =20 =20 NA
Copper 7440-50-8 30508 NA 6030B 75125 75-132 NA <20 <20 NA
Iron 7439-89-6 30508 | NA 60108 75125 75-133 NA <20 <20 NA
Lead 7439-92-1 3050B NA 60108 75125 75134 NA <20 <20 NA
Magnesium 7439954 | 30508 | NA 6010B | 75125 | 75.135 NA <20 <20 NA
Mercury 7439-97-6 74717 7471 7471 80-120 80-120 NA <20 <20 NA
Nickel 7440-02-0 30508 . NA | 60108 75-125 75-137 NA <20 <20 NA
Potassium 7440-09-7 30508 NA l 60108 75-125 75-138 NA <20 <20 NA
Selenium 7782-49-2 30508 NA | 60108 75-125 75-139 NA <20 <20 NA
Silver 7440-22-4 30508 NA 1 6010B 75125 75-140 NA <20 <20 NA
Sodium 7440-23-5 3050B NA * 6010B 75-125 75-141 NA <20 <20 NA
Thallium | 7440-28-0 30508 | NA i 60108 75125 75-142 NA <20 <20 NA
Vanadium ‘. 7440-62-2 30508 ! NA \ 60108 75125 75-143 NA <20 <20 NA
Zinc 1 _7440-66-6 30508 NA 1 _6010B 75-125 75-144 NA <20 <20 NA

See last page of table for explanatory notes.
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TABLE 3.2
PRECISION AND ACCURACY OBJECTIVES FOR CONSTITUENTS

QAPP for Work Plan for DNAPL Characterization and Remediation Study

Sauget Area 1 Sites
Sauget, Hlinois

] Analytical Method
R - CAS” i rep. Accura
Anal_ﬂ_ ) o Number Solid Aqueous Det Solid || Waste
Pesticides
Aldrin 309-00-2 3580 NA . 8081 10-144 34124 NA <38 <50 NA
alpha-BHC 319-84-6 3580 NA | 8081 22-101 22-125 NA <40 <50 NA
beta-BHC 319-85-7 3580 NA I goa1 12-120 36-144 NA <40 <50 NA
Gamma-BHC (Lindane) 58-89-9 3580 NA | 8081 12-138 35132 NA <37 <50 NA
defta-BHC 319-86-8 3560 NA 8081 10-142 32-140 NA <47 <50 NA
alpha Chiordane 5103-71-9 3580 NA 8081 45140 40-139 NA <40 <50 NA
Gamma Chlordane 5103-74-2 3580 NA 8081 11-141 39-143 NA <40 <50 NA
4,4-DDD 72-54-8 3580 NA 8081 28-134 37-149 NA <50 <50 NA
4,4-DDE 72-55-9 3580 NA 8081 34-121 33-139 NA <25 <50 NA
4,4-DDT 50-29-3 3580 NA 8081 29134 46-156 NA <2 <50 NA
Dieldrin 60-57-1 3580 NA 8081 28137 40-133 NA <30 <50 NA
Endosulfan | 959.88-8 3580 NA 8081 10-141 31133 NA <40 <50 NA
Endosulfan Il 33213-65-9 3580 NA 8081 10-159 34150 NA <65 <50 NA
Endosulfan sulfate J 1031-07-8 3580 NA 8081 26-144 45-163 NA <50 <50 NA
Endrin 72-20-8 3580 | NA 8081 33149 42137 NA $32 <50 NA
Endrin aldehyde | 7421-934 3580 NA 8081 10-130 37-152 NA <86 <50 NA
Endrin ketone 53494.70-5 3580 | NA 8081 29-112 44-165 NA <3 <50 NA
Heptachtor 76-44-8 3580 | NA 8081 17-138 31-142 NA <38 <50 NA
Heptachlor epoxide 1024-57-3 3580 | NA L 8081 15-142 29-133 NA <40 <50 NA
Methoxychlor 72-43-5 3580 | NA 8081 24152 37-185 NA <40 <50 NA
Toxaphene 8001-35-2 3580 | NA | 8081 413126 36-159 NA <%0 <50 NA
Herbicides i
24-0 94-75.7 3580 | NA 8151 19-153 NA NA <47 NA NA
Dalapon 75-99-0 3580 ‘ NA 8151 10-170 NA NA <40 NA NA
2,4-DB 94-82-6 3580 NA | 8151 20-160 NA NA <40 NA NA
Dicamba 1918-00-9 3580 | NA 8151 20-160 NA NA <40 NA NA
Dichloroprop 120-36-5 3580 ‘ NA J 8151 30-170 NA NA <40 NA NA
MCPA 94-74-6 3580 | NA 8151 10-130 NA NA <50 NA NA
MmcPp 7085-19-0/ i !
93-65-2 3580 ‘ NA ‘ 8151 10-130 NA NA <50 NA NA
Pentachlorophenol 87-86-5 3580 NA 8151 10-150 NA NA <40 NA NA
2457 93-76-5 3580 | NA 78151 14143 NA NA <59 NA NA
2,4,5-TP (Silvex) 93-72-1 3580 NA ‘ 8151 27-120 NA NA <51 NA NA
PCBs
Arocior 1016 NA 3580 NA l 8082 NA 24-132 NA NA <50 NA
Aroclor 1221 L NA 3580 NA 8082 NA 30-130 NA NA <50 NA
I Aroclor 1232 NA 3580 | NA 8082 NA 30-130 NA NA <50 NA
Aroclor 1242 NA 3580 NA 8082 NA 30-130 NA NA <50 NA
Aroclor 1248 NA 3580 ‘ NA 8082 NA 30-150 NA NA <50 NA
Aroclor 1254 NA 3580 NA | 8082 NA 30-150 NA NA <50 NA

See last page of table for explanatory notes.
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TABLE 3.2
PRECISION AND ACCURACY OBJECTIVES FOR CONSTITUENTS

QAPP for Work Plan for DNAPL Characterization and Remediation Study
Sauget Area 1 Sites

Sauget Area 1 Sites QAPP
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Sauget, Iffinois
. Analytical Methiod
: ’ CAS Prep. Precision (% RPD)

Analyte Number Solid Aqueous Det Solid Solid Waste | Aqueous |

Dioxins and Furans
2,3,7,8-TCOD 1746-01-6 NA NA 8280A 66-139 NA NA <50 NA NA
1,2,3,7,8-PeCDD 40321-764 NA NA 8280A 55-145 NA NA <50 NA NA
1,2,3,4,7,8-HxCOD 39227-28-6 NA NA 8280A 50-150 NA NA <50 NA NA
1,2,3,6,7,8-HxCDD 57653-85-7 NA NA 8280A 63-135 NA NA <50 NA NA
1,2,3,7.8,9-HxCOD 19408-74-3 NA NA 8280A 50-150 NA NA <50 NA NA
1,2,3,4,6,7,8-HpCDD 35822-39-4 NA NA 8280A 55-138 NA NA <50 NA NA
OCDD 3268-87-9 NA NA 8280A 52-139 NA NA <50 NA NA
2,3,7,8-TCOF 51207-31-9 NA NA i 8280A 70-128 NA NA <50 NA NA
1,2,3,7,8-PeCDF 57117-41-6 NA NA 8280A §8-137 NA NA <50 NA NA
2,34,7,8-PeCDF 57117-314 NA NA 8280A 50-15§0 NA NA <50 NA NA
1,2,3,4,7,8-HxCDF 70648-26-9 NA NA 8280A 50-150 NA NA <50 NA NA
1,2,3,6,7,8-HxCDF 57117-44-9 NA ! NA 8280A 64-136 NA NA <50 NA NA
2,3.4,6,7,8-HxCDF 60851-34-5 NA NA | 8280A 50-150 NA NA <50 NA NA
1,2,3,7.8,9-HxCDF 72918-21-9 NA NA ‘ 8280A 50-150 NA NA <50 NA NA
1,2,3.4,6,7,8-HpCOF 67562-39-4 NA NA ! 8280A 73-130 NA NA <50 NA NA
1,2,3.4,7,8,9-HpCDF 55673-89-7 NA ; NA 8280A 50-150 NA NA <50 NA NA
OCDF 39001-02-0 NA ( NA 8280A 60-136 NA NA <50 NA NA
2,3,7,8-TCDD 1746-01-6 NA ‘ NA 8290 60-140 NA NA <20 NA NA
1,2,3,7,8-PeCDD 40321-76-4 NA i NA | 8290 60-140 NA NA <20 NA NA
1,2,3.4,7,8- HxCOD 39227-28-6 NA | NA | 8290 60-140 NA NA <20 NA NA
1,2,3,6,7,8-HxCDD 57653-85-7 NA NA I 8290 60-140 NA NA <20 NA NA
1,2,3,7,8,8-HxCOD 19408-74-3 NA | NA 8290 60-140 NA NA <20 NA NA
1,2,3,4,6,7,8-HpCDD 35822-39-4 NA i NA 8290 60-140 NA NA <20 NA NA
0OCDD 3268-87-9 NA ‘ NA 8290 60-140 NA NA <20 NA NA
2,3,7,8-TCDF 51207-31-9 NA NA . 8290 60-140 NA NA <20 NA NA
1,2,3,7,8-PeCOF 57117-41-6 NA NA . 8280 60-140 NA NA =20 NA NA ]
2,3,4,7,8-PeCDF 57117-314 NA NA | 8290 60-140 NA NA <20 NA NA
1,2,3,4,7,8-HxCOF 70648-26-9 NA NA 1 8290 60-140 NA NA <20 NA NA
1,2,3,6,7,8-HxCDF 57117-44-9 NA NA I 8290 60-140 NA NA <20 NA NA
2,3,4,6,7,8-HxCDF 60851-34-5 NA NA 8290 60-140 NA NA <20 NA NA
1,2,3,7,8,9-HxCDF 72918-21-9 NA | NA 8290 60-140 NA NA <20 NA NA
1,2,3,4.6,7,8-HpCOF 67562-39-4 NA NA 8290 60-140 NA NA <20 NA NA
1,2,3.4,7,8,9-HpCOF 55673-89-7 NA NA 8290 60-140 NA NA <20 NA NA
OCDF 39001-02-0 NA NA 8290 60-140 NA NA <20 NA NA‘J

Notes:

1. Laboratory control limits based upon data provided by STL Savannah.

2. STL Savannah Standard Operating Procedures (SOPs) for EPA reference methods are provided in Appendix A of this QAPP.

b w

Table 7.1 provides a list of STL Savannah SOPs corresponding to methods shown above.

. N-Nitrosodiphenylamine (requires floracil cleanup Yo separate from Diphenylamine)

. Dioxan and furan information provided by STL Sacramento.

. Pesticides, herbicides, PCBs, Dioxins and furans are only performed on NAPL matrix only.
. %Rec = Percent recovery. %RPD = Relative percent difference.

a = Information is pending.
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Notes:

TABLE 3.3

LABORATORY CONTROL LIMITS FOR SURROGATES IN
ANALYTICAL CONSTITUENTS

QAPP for Work Plan for DNAPL Characterization and Remediation Study

Sauget Area 1 Sites

Sauget, lllinois

. ‘ Laboratory Control Limits
EPA SW-846 for Percent Recovery
R Reference Water Solid

Analyte Method (%) {%)
Volatile Organics

p-Bromofluorobenzene 8260B 70-119 68-121

Dibromofluoromethane 8260B 68-129 66-127

Toluene-d8 8260B 74-122 65-128
Semi-Volatile Organics

2-Fluorobiphenyt 8270C 55-116 37-106

2-Fluorophenol 8270C 43-114 31-105

Nitrobenzene-d5 8270C 51-115 31-99

Phenol-d5 8270C 46-112 31-105

Terphenyl-d14 8270C 11-120 38-120

2,4,6-Tribromophenol 8270C 47-133 26-127
Pesticides .

Tetrachloro-m-xylene {TCMX) 8081 NA 30-150

Decachlorobipheny! (DCB) 8081 NA 30-150
Herbicides

2,4-Dichloropheny) acetic acid (DCAA) 8151 NA 30-189
PCBs

Decachlorobiphenyl (DCB) 680 NA 30-130

1. Control limits based upon historical data provided by STL Savannah.
2. Laboratory procedures will be conducted in accordance with the EPA reference methods shown above.
3. See Appendix A of this QAPP for laboratory SOPs, including surrogate spike concentrations

for various sample concentration levels.
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TABLE 3.4

REQUIREMENTS FOR FIELD QUALITY ASSURANCE SAMPLES
QAPP for Work Plan for DNAPL Characterization and Remediation Study

Sauget Area 1 Sites
Sauget, lliinois

Sauget Area 1 Sites Q‘ .
Revision: 0

Date: 04/01/04

Section 3

Page 12 of 12

QA Sample Type

Field Duplicates

Matrix Spike
and Duplicates

Trip Blanks

Field Equipment Blank
(see Note 1)

Matrix Laboratory Analytes Preparation/Collection Method Frequency - - | "~ Data Quality Objectives”
Soil Volatile Organics Collect per FSP 1 per 10 samples 130% RPD between duplicates
Semi-Volatile Organics
Water Volatile Organics Collect per FSP 1 per 10 samples 1+30% RPD between duplicates
Semi-Volatile Organics
NAPL Volatile Organics Collect per FSP 1 per 10 samples +30% RPD between duplicates
Semi-Volatile Organics
Organochlorine Pesticides
Chlorinated Herbicides
Polychlorinated Biphenyls
Dioxins and Furans
Metals
Soil Volatile Organics Collect per FSP 1 per 20 samples See Table 3.2
Semi-Volatile Organics
Water Volatile Organics Collect per FSP 1 per 20 samples See Table 3.2
Semi-Volatile Organics
Soil Voiatile Organics 3-40 mL glass vials filled with distilled 1 per day when soil Target Parameter
water in laboratory prior to sampling or water is being sampled Concentrations <RL
Water Volatile Organics 3-40 mL glass vials filled with distilled 1 per day when soil Target Parameter
water in laboratory prior to sampling or water is being sampled Concentrations <RL
Soil Volatile Organics Run distilled water through decontaminated 1 per day during sample Target Parameter
Semi-Volatile Organics field equipment and collect in method- collection for each type Concentrations <RL
specified containers of sample collection device
Water Volatile Organics Run distilled water through decontaminated 1 per day during sample Target Parameter

Semi-Volatile Organics

field equipment and collect in method-

specified containers

collection for each type
of sample collection device

Concentrations <RL

Notes:

1. Field equipment blanks collected only when employing re-usable sampling devices requiring decontamination between samples.
2. RL = Reporting limit. FSP = Field Sampling Plan.
3. No QA samples will be collected or analyzed for total organic carbon.
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4.0 SAMPLING PROCEDURES

Field sampling procedures employed during the DNAPL Study will be consistent
throughout the project, thus providing data representative of site conditions, comparability
with analytical considerations, practicality, and simplicity. Procedures for installation of
soil borings and all aspects of collection, preservation, and transport of soil and core
samples are provided in the Field Sampling Plan.

Method specified sample containers, preservatives, and holding times are summarized for
soil and aqueous matrices on Table4.1. Example forms for logging samples and/or
cores, soil samples, soil borings, and water samples are provided on Figures 4.1 - 4.4,
Typical piezometer construction details are shown on Figure 4.5.

Sauget Area 1 Sites Quality Assurance Project Plan
Sauget, lllinois Work Plan for DNAPL Characterization
and Remediation Study
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QAPP for Work Plan for DNAPL Characterization and Remediation Study

Sauget Area 1 Sites
Sauget, lllinois

TABLES

Table 4.1  Sample Container, Preservation, and Holding Time Requirements

Sauget Area 1 Sites
Sauget, lllinois

Quality Assurance Project Plan
Work Plan for DNAPL Characterization

and Remediation Study



(
W

GROUNDWATER
SERVICES, INC,

TABLE 4.1

SAMPLE CONTAINER, PRESERVATION, AND HOLDING TIME REQUIREMENTS
QAPP for Work Plan for DNAPL Characterization and Remediation Study

Sauget Area 1 Sites

Sauget, lliinois
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.- Maximum Holding Time ‘

R BRI B Do m s o FAndlysls after
Reference Method Sample Container and Preservative -~ |'Sample | - .Extraction or | Extraction-or
Parameter Group Water Soil/NAPL Aqueous Soll - - NAPL - | Storage| Derivatization . Derivatization
Volatile Organics 8260B 5035/ 8260B 4 - 40 mL glass vials 4 - 4 0z glass jar 40 mL glass vial | 412°C NA 14 days
HCl to pH<2 125 mL amber glass ja
headspace free (Note 2)
Semi-Volatile Organics 8270C 8270C Two-1000 mL 1 - 8 oz glass jar 250 mL glass jar | 4+2°C Water: 7 days 40 days
amber glass bottles Soil/NAPL. 14 days!
Organochlorine Pesticides NA 8081A NA NA 250 mL glassjar | 412°C 14 days 40 days
Chlorinated Herbicides NA 8151A NA NA 250 mbL glass jar | 4+2°C 14 days 40 days
Polychlorinated Biphenyls NA 8082 NA NA 250 mL glassjar | 412° C 14 days 40 days
Dioxins and Furans NA 8280A NA NA 250 mL glass jar | 4+2